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SUMMARY

This report contains an analysis of wind tunnel data for the ACES-Bl
ejection seat in the presence of the B-1 forebody. The analysis is intended
to show the importance of aerodynamic interactions at high speed between
dual seats and between a single seat and the forebody. Wind tunnel data
for single and side-by-side ejection modes are presented in tabulated form.
The data are analyzed to determine the effect of separation distance, fore-
body pitch and yaw, Mach number, seat location and transition, and side-
by-side seating. Seat trajectory data were calculated with and without the
forebody flow field for a single seat ejecting from the pilot location.
Ejection accelerations and angular rates were calculated for ejection condi-
tions of 400, 500, and 600 KEAS at sea level and 600 KEAS at 35,000 feet.
The results are analyzed to determine the incremental influence of the fore-
body on the seat accelerations and angular rates during ejection.

The aero data analysis indicates that the forebody flow field effects
are a primary function of separation distance, seat location, and Mach
number. The lateral-directional interactions between side-by-side seats
were found to be powerful at supersonic speed. The trajectory analysis
demonstrated that it would not have been possible to accurately simulate
the ACES-Bl seat performance without including the forebody influence at
high speed.

Human engineering and biomechanical analysis revealed that the fore-
body flow field increases the crewman's risk of injury at high speed. This
result was found to be related to configuration features that may also be
present in future designs.
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PREFACE

This final engineering report covers the work performed under contract
F33615-80-C-0519 from 8 May to 30 December 1980 under the technical direction
of Mr. James W. Brinkley, chief, Biomechanical Protection Branch, Biodynamics

4nd Bioengineering Division of the Aerospace Medical Research Laboratory,
Wright-Patterson Air Force Base, Ohio.

The study was conducted by the Aerodynamics Group of Rockwell Interna-
tional Corporation (Rockwell), North American Aircraft Division (NAAD), Los
Angeles, California. The performance of the study was under the general
direction of Mr. G. R. Casteel, lead aerodynamicist. Work described in this
report was performed by the following personnel: Mr. G. R. Casteel and Mr.
G. A. Freeman were responsible for the aerodynamic analysis of wind tunnel
data and the ACES-Bl1 simulation, and Mr. R. J. Cumings was responsible for
the human engineering/biomedical analysis of the ACES-Bl simulation.
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LIST OF SYMBOLS

C‘ Axial force coefficient = FxﬂQs, through SRP and normal to line-of-
) seat rollers
¢y Side force coefficient = FY/Qs, through SRP and normal to seat plane
of symmetry
C- Normal force coefficient = FZ/QS, through SRP and parallel to line-
- of-seat rollers
Cm Pitching moment coefficient = P%/Qsl, moment reference center about
SRP
Cn Yawing moment coefficient = Mn/Q51§ moment reference center about
SRP
Cy Rolling moment coefficient = My/Qsl, moment reference center about
SRP
Gx Acceleration (G) normal to line-of-seat rollers
GY Acceleration (G) normal to seat plane of symmetry
\
GZ Acceleration () varallel to line-of-seat rollers
p Roll rate about axis parallel to X-axis and passing through the

, ! seat/man center of gravity

gil T Yaw rate about axis parallel to Z-axis and nassing through the
Ay seat/man center of gravity
: q Pitch rate about axis parallel to Y-axis and passing through the

seat/man center of gravity

' SD Separation distance between seat and forebody measured from the
f bottom roller location at t = 0 and normal to the forebody FRL
o

. TD Transition distance between seat and forebody measured from the
‘ 17-degree rail ejection line and parallel to the forebody FRL
A . . . .
T; Pressure coefficient, local pressure minus free-stream static vres-

|
p t sure divided by free-stream dynamic pressure
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SECTION I

INTRODUCTION

In the past, it has been customary to calculate the ejection seat per-
formance using seat-alone aerodynamic data with rocket on and rocket off.
; The need to include the aerodynamic effect of seat/aircraft proximity was not
recognized. The initial math model used to calculate the ejection seat per-
formance for the B-1 bomber, aircraft 4 (A/C-4), did not include the aero-
dynamic influence of the aircraft forebody on the seat and did not match the
- sled test data accurately enough at high speed. After revising the math model

to include aerodynamic proximity data, good agreement between math model and
sled test was achieved.

The wind tunnel data to define the aerodynamic data due to seat/forebody
proximity was obtained in the Rockwell Trisonic Wind Tunnel at subsonic and
supersonic speeds. The test was conducted under Air Force contract for the
B-1 bomber program. Direction was supplied by the Strategic Systems Program
Office (SPO) for the B-1, Wright-Patterson Air Force Base, Ohio. The purpose
of this test was to provide data to improve the accuracy of the math model at
the earliest time. To this end, the largest proximity effects were formulated
in the simplest form. One objective of this report is to conduct a more
- detailed analysis of the test data than was necessary to support math modeling
for the B-1 program.

The crew escape system for the B-1 underwent a series of important changes.
Originally, the intent was to use a crew escape module; A/C-1, -2, and -3 were
built and flown with one. Subsequently, the decision was made to use ejection
seats; A/C-4 was built and flown with one. Despite the considerable difference
| in geometry between a crew module and an ejection seat, similar high-speed
aerodynamic effects were experienced. In both instances, the ejected compo-
nents experienced incremental 1lift forces during aircraft separation that
increased the total force acting on the crewman at high speed. Further, in
‘ both instances, the ejected components, if unstable, experienced large attitude

excursions between aircraft separation and drogue line stretch. In the case
| of the crew module, design changes were eventually adopted to provide a stable
system, and the attitude excursions are very mild.

! The ejection seat system underwent an important design change because of

) high-speed aerodynamic characteristics. The original design goal was to eject
the crew in pairs to minimize the escape time. It was envisioned that the

. seat pairs could be dispersed laterally to prevent interaction. However, test

and analysis demonstrated that the lateral divergence capability of the ejec-

x| tion seat was not adequate to control the high-speed aerodynamic effects. The

' final design adopted for A/C-4 consists of ejecting the crewmen in sequence.
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In retrospect, the high-speed aerodynamic effects had a greater impact
on the B-1 escape system design than was anticipated. Understanding the aero-
dynamic forces at high speed proved to be a limiting design factor. The high- j
speed aerodynamic forces have a significant impact on the performance of seat ‘
subsystems such as lateral divergence and pitch control. Requirements for the
design of such subsystems cannot be properly addressed without understanding
the aerodynamic influence of the aircraft flow field on the seat. Finally,

the implications of the problem can best be expressed in terms of an injury-
potential analysis.
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SECTION IT

WIND TUNNEL INVESTIGATION

Rockwell acquired wind tunnel data for the ACES-Bl ejection seat in the
presence of the B-1 forebody to help formulate a trajectory math model. Two
separate series of tests were conducted. The first test series occurred during
June 1976 and provided data for a dual, side:=by-side ejection. The second test
series occurred during February 1977 and provided data for single seats ejected
in sequence. Wind tunnel installation pictures for these two tests are pre-
sented in Figures 1 and 2.

The purpose of these tests was to define the aerodynamic effects of seat/
aircraft proximity only. The proximity increments obtained from these tests
were used in conjunction with seat alone data obtained in the AEDC 16-foot
wind tunnel. Data for an 0.5-scale model of the ACES-Bl ejection seat with
the capability to simulate rocket plumes were obtained during November 1976.

TEST DESCRIPTION

The tests described in this report were conducted in the Rockwell Trisonic

Wind Tunnel. Detailed information is contained in References 1, 2, and 3.

This wind tunnel is an intermittent blowdown facility capable of operation at
Mach numbers from 0.1 to 3.5. The test section is 7 feet wide by 7 feet high,
and the basic model support system is a circular sector sting support mounted
beneath the tunnel floor. The sector is used to rotate the model about a cen-
ter of rotation which is fixed in space. The model installation and test
conditions are shown in Figure 3.

The model consisted of a 0.10-scale representation of the ACES-B1
ejection seat containing a 95th precentile man, plus a B-1 Fuselage Forebody
truncated at fuselage station (FS) 500 (full-scale). The interior volume,
openings, and bulkheads of the crew compartment were simulated.

Whenever the seat was positioned to simulate the aft crew member,
dummy crewmembers were installed in the preejection forward position. When-
ever side-by-side seating was simulated, the right crewmember was supported
by a separate sting that was parallel to the left sting.

The model was installed in the inverted position so that existing hard-
ware could be used to position the forebody in a way to avoid interference
with reflected shock waves at low supersonic Mach numbers. Yaw data were
obtained by rolling the entire model assembly 90 degrees and then pitching
the support sector.
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sp = 2.83 ft SD = 4.88 ft

SD = 9.375 ft Free air, seat alone ‘

Figure 1. 0.1-Scale Ejection Seats/B-1 Forebody Model
in Wind Tunnel (Single Seat)
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SD = 4,88 ft

TWT 300
BLow ¢

Free air, seats alone

0.1-Scale Ejection Seats/B-1 Forebodv Model
in Wind Tunnel (Dual Seats)




Test Conditions:

Mach number, 0.60 to !.50
i Seat angle of attack, 12° to 27°

' Seat angle of sideslip, =-5° to +10°
E” Reynolds number per foot
.M RN x 1075 /FT
0.60 6.1
- 0.90 6.2
] 1.30 7.2
| 1.50 9.1
Tunnel ceiling
}
Seat
sting
Forebody
sting
i

N\

—

Center Strut
of _<E>
rotation Sector

Tunnel floor

T ——

Figure 3. Wind Tunnel Model Installation/And Test Conditions
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Six-component force data were measured on the left ejection seat assembly.
The seat was supported by a sting and could be adjusted to various fore-and-aft
and vertical positions relative to the fuselage. The actual seat/forebody
conditions tested are listed in Figures 28 and 29 in the Appendix. Free air
data for the seat were obtained by removing the fuselage.

Ejection seat aerodynamic data were recorded in a body axis system con-
sisting of three mutually perpendicular axes (X, Y, Z) that intersect at the
seat reference point (SRP). The Z-axis is in the seat plane of symmetry and
parallel to the rail centerline as shown in Figure 30, The SRP is the inter-
section of the compressed seat back tangent plane, compressed seat cushion
tangent plane, and plane of symmetry of the seat. The test data were reduced
to coefficient form using a reference area that is equal to the projected
frontal area of the seat/man combination and a reference length equal to the
diameter of a circle whose area is the reference area.

The ejection seat proximity to the fuselage was determined by the sepa-
ration and transition distances. These distances position the seat bottom
roller relative to the forebody. Zero separation distance is the position of
the bottom roller prior to ejection initiation with neutral seat adjustment.
The separation distance is measured normal to the fuselage reference line.
The transition distance is measured forward or aft of the seat 17-degree rail
ejection line and parallel to the fuselage reference line. These distances
are shown in Figures 28 and 29. N

ANALYSIS OF DATA

The aerodynamic forces and moments acting on the ACES-Bl ejection seat
in the presence of the B-1 forebody have been analyzed. The influence of the
following parameters has been established: separation distance, aircraft pitch
and yaw, Mach number, seat location and transition, and dual seat ejection.
The plotted data presented are only a small portion of the data analyzed.
However, the data presented are judged to be typical of all the data presented
in the Appendix.

Effect of Separation Distance

The data are presented in the form of seat aerodynamic coefficients versus
separation distance for a given parameter. Seat/forebody interaction is judged
to be negligible at a separation distance of 19 feet at all speeds. The data
shown at 19 feet are seat-alone data. The general arrangement of the seats
and the forebody is shown in Figure 4. The separation distance is also shown
to permit the reader to visualize the seat/forebody proximity at different
separation distances.
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20 —
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(SD), feet
|
\

Forward seat

separation distance
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Figure 1. General Arrangement of ACES-BI Ejection Seats and B-1 Forebody
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At any given separation distance, the seat aerodynamic data are influenced
by many effects. However, there appears to be several important trends that
are present in all of the longitudinal data.

The typical variation of the longitudinal seat data with sepération dis-
tance is illustrated in Figure 6 by the a = 17-degree case. The force normal
to the seat back (C,) increases with separation distance and approximates the
free air value as soon as the seat is clear of the fuselage. The force para-
llel to the seat back (C;) shows a very large upward increase due to the fore-
body. This forebody influence is significant for separation distances between
zero and 6 feet; beyond 6 feet, the forebody influence gradually decreases and
appears to be negligible at 19 feet. The pitching mament (Gy) shows a very
large noseup increase due to the forebody that reaches a peak near the end of
the rail. The large influence of the forebody on C, and is very significant.
The effect of forebody proximity on C, can result in a larger dynamic
response index (DRI) value during high-speed ejection, and the effect of prox-
imity on Gy can reduce the operational envelope of any seat longitudinal stabil-
ity control system.

The influence of the forebody on C; is believed to be primarily due to
the windshield. The windshield produces an abrupt change in the flow that
creates a large negative pressure field over the region of the escape hatches.
This can be seen in Figure 5, which presents pressure data along the forebody
centerline for the upper and lower surfaces.

The lateral-directional data do not appear to have any large obvious
trends like the longitudinal data. Rather, the lateral-directional trends

appear to be controlled by the secondary parameters which will be discussed
separately.

Aircraft Pitch and Yaw

The sensitivity of the forces and moments acting on the ejecting seat/man
to the angle of attack and angle of sideslip was investigated. The data are
presented for seat angle of attack, but the forebody flow field changes with
airplane angle of attack. There is a fixed 17-degree difference between air-
plane and seat angle of attack. The seat aerodynamic axes and the ejection
rails are parallel and are tilted backward 17 degrees relative to the aircraft
reference system. The seat angle of attack is 17 degrees larger than the fore-
body angle of attack.

Typical seat longitudinal data are presented in Figure 6 for seat anglés
of attack of 12, 17, and 22 degrees, These seat angles correspond to forebody
angle of attack of -5, 0, and +5 degrees. The incremental contribution due to
the forebody is approximately the same over the angle of attack range investi-
gated. The shift in the data in Figure 6 is due mainly to the contribution
of the seat-alone data.
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O M= 0.9 ~Upper surface
B M=0.9 ~ Lower surface
AM = 1.3~ Upper surface
O'G'T
0.44
4
0.2¢4
0
-0.24¢
-0.44
3 . . .
R L I L LJ
0 100 200 300 L4oo 500

Fuselage station - inches

Figure 5. Forebody Pressures Along Centerline,

a =0, =0
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Figure 6. Effect of Angle of Attack on Longitudinal Coefficients
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Typical lateral-directional data for the left forward seat at zero
sideslip is presented in Figure 7 for angles of attack of 12, 17, and 22
degrees. The incremental contribution due to the forebody is dependent on
the angle of attack. The largest influence occurs just after seat/rail
separation.

Typical seat longitudinal data are shown in Figure 8 for angles of side-
slip of zero and 5 degrees. It can be seen that the sideslip angle has a
negligible influence on the data.

Typical lateral-directional data for the left forward seat at a 17-degree
angle of attack are presented in Figure 9 for angles of sideslip of zero and 5
degrees. The incremental contribution due to the forebody is dependent on the
angle of sideslip. The forebody effect on the seat data is larger with side-
slip than without sideslip.

Effect of Mach Number

Longitudinal data for the left forward seat are presented in Figure 10
for Mach 0.6, 0.9, and 1.3. The influence of the forebody shows a common
trend versus separation distance for all Mach numbers. In particular, the
large influence on C; and Cp appears to be present at subsonic and supersonic
speeds.

Lateral-directional data for the left forward seat are shown in Figure 11
for mach 0.6, 0.9, and 1.3. There appears to be a definite effect of Mach
number that varies with separation distance. The greatest effect occurs just
after seat/rail separation.

Seat Location and Transition

od s N

There are four seat locations, one for each crewman. (See Figure 4.)
The distance between the forward and aft seat locations is about 8 feet. The
influence of the forebody flow field at the forward and aft crew stations
was investigated.

Typical longitudinal data for the forward and aft seats on the left side
of the forebody are shown in Figure 12. The incremental contribution due to
the forebody is approximately the same for both locations. The largest
difference occurs for the pitching moment prior to seat/rail separation. The
similarity of the data for the two locations appears to be due to the similar-
ity in the forebody pressures over all hatches. (See Figure 5.)
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Typical lateral-directional data for the forward and aft seats on the
left side of the forebody are presented in Figure 13. It can be seen that
] the contribution due to the torebody varies with seat location. The
|
i
4

3
F
3
.
:
3

differences are judged to be due to hatch geometry. Consider the way in

which the side force (Cy) varies with separation distance. The aft seat data

l show very little influence due to the forebody. The aft seat ejects through

{ an overhead hatch, and the aerodynamic environment is similar on both sides of
‘ the seat. However, the forward seat data are influenced by the forebody. The
E forward seat ejects through a hatch that is open overhead and along one side,

i and the aerodynamic environment is not the same on both sides of the seat.

E i The differences in hatch geometry are judged to be the reason for the strong

E influence of seat location on the lateral-directional data.

After leaving the rails, the seat will transition forward or aft by some
distance which depends on the flight condition. At low speed, the rockets
move the seat forward of the 17-degree rail ejection line, and at high speed,
the aerodynamic drag moves the seat aft of this line. This forward and aft
transition places the seat in slightly different regions of the forebody flow
field at any given separation distance. The influence of transition distance
(TD) was determined by wind tunnel test. A spread of TD's was tested at
several separation distances which are representative of actual distances for
the ACES-Bl seat. The values tested are indicated in the run index in Figures
28 and 29.

e

The effect of seat transition distance is shown in Figure 14 for the
longitudinal data and in Figure 15 for the lateral-directional data. In all
instances, the contribution of transition distance is small. At small
separation distances where the forebody flow field is strong, the transition
distances are small. Conversely, at large separation distances where the
transition distances are large, the forebody flow field is weak.

Side-By-Side Seats

When two seats are ejected simultaneously, side-by-side, there are two
- proximity effects to be accounted for: the forebody flow field, plus the flow
F field of the adjacent seat. Wind tunnel data were obtained for both single
' and dual seat ejection. The actual cases tested are listed in Figures 28 and
; 29. In general, it was found that the seat/seat proximity effects are much
“ larger at supersonic speeds than at subsonic speeds.

A comparison between single and dual seat ejection for the longitudinal
data is presented in Figure 16. The conditions for this comparison are left
o forward seat location, aft transition, M= 1.3, @ = 17°, 8 = 0. The influ-
ence of the forebody is very similar in both instances. The contribution
of the adjacent seat is reflected in the data obtained without the forebody
(shown at SD = 19 feet in Figure 16). With the two seats, side-by-side,

26
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and no forebody, the changes in the longitudinal data are judged to be secon-
dary. The forebodv has a much larger effect on the seat longitudinal data
than the adjacent seat.

- A comparison between single and dual seat ejection for the lateral-
directional data is presented in Figure 17. The conditions for this compari-
son are the same as those used for the longitudinal case. The contribution
of the adjacent seat is very powerful. For example, the influence due to the
‘ adjacent seat, shown at SD = 19 feet, is equivalent to a yaw angle of approx-
i imately 8 degrees for the seat alone. This is a very significant disturbance
! at high speed. Very large and dangerous seat transients could result between
seat/rail separation and drogue line stretch. Also, lateral dispersal is a
necessary feature of side-by-side ejection, and large seat transients can be
expected to complicate the task of achieving safe lateral dispersal. Also,
it can be seen in Figure 17 that the forebody effect on the lateral-directional
; data is not the same for single and dual seats. Thus, data obtained for a
- single seat in the presence of a forebody could not be applied to a dual seat
. combination.
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SECTION III

MATH MODEL ANALYSIS

Rockwell developed a six-degrees-of-freedom (6-DOF) math model to analyze
the performance of the ACES-Bl seat system when ejected from the B-1 forebody.
The math model output has been compared with sled test data, and good corre-
lation between calculated and test results have been demonstrated up to 600
KEAS. The math model was develoned specifically to analyze the ACES-Bl seat
performance when ejected from the B-1 aircraft. However, the conclusions that

can be drawn using this model are judged to have general significance for high-
speed ejection seats.

6-DOF MATH MODEL

The 6-DOF math model was developed to simulate the seat performance from
handle pull to final recovery. The performance of the seat subsystems and the
sequence of events times were gradually refined based on sled test results.
Ejection tests were conducted at zero, 150, 240, 250, 325, 450, 550, and 600
KEAS. Correlations between math model and test results for 150, 240, 250,

325, and 550 KEAS are documented in Reference 4, and typical comparisons are
presented in Figure 27.

One feature of the math model that is of particular importance to this
study is the buildup of the seat aerodynamic data shown in Figure 18. The
static aero data are broken down into three separate increments; 1i.e., seat
alone power off, rocket plumes increment, and a forebody proximity increment.
This buildup of the total aerodynamic effect permits a direct evaluation of
the forebody increment. Computer calculations can be made with and without
the forebody aero data increment.

The forebody aero increment is formulated as a function of the separation
distance (SD) between the seat and the forebody. The forebody increment is
zero for any value of SD greater than 19 feet. A typical set of data is shown
in Figure 18 for one condition (M = 0.9, left forward seat). Similar data are
contained in the model for the test Mach numbers in Figures 28 and 29 and for
each seat location. The program interpolates or extrapolates for other Mach
numbers. The forebody data are developed for a = 17° and B= 0°. It is
assumed that the changes to the forebody influence due to « and B can be neg-

lected. Also, it is assumed that the effects of transition distance can be
ignored.

The math model contains subroutines to calculate a multidirectional
acceleration limit radical (W) and the DRI. These terms and their require-
ments are defined in Military Specification MIL-S-9479B(USAF), ''Seat System,
Upward Ejection, Aircraft, General Specification For.' The DRI is a value
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that is calculated from the vertical acceleration measured on the seat to
estimate the probability of injury within the lower spine of the seat occu-
pant (Reference 5). The multidirectional acceleration limit radical is cal-
culated to determine the acceptability of escape sequence acceleration vectors
that contain significant components acting in a plane perpendicular to the
spinal column. The acceleration radical acts to reduce the allowable DRI for
applied accelerations normal to the spin. The limit value of DRI is 18 unless
the resultant acceleration vector is more than 5 conical degrees off the
spinal z axis and aft of the plane of the seat back, in which case the limit
DRI is 16. Limit values for accelerations in the spinal x and y axis depend
on a number of things; however, approximate values for the ACES-Bl system would
would be 35 in the x-axis and 15 in the y-axis. The acceleration radical 1s
limited bv the following equation:

o) bl
/__D_m_>~ NAANN A
\/((DRI)L Gxr) Gy,

EFFECT OF FOREBODY FLOW FIELD

Trajectories were computed with and without the forebody aero data for
the left forward seat location (pilot) at four flight conditions. The flight
conditions selected were 400, 500, and 600 KEAS at sea level and 600 KEAS at
35,000 feet. The two 600 KEAS cases are intended to show the effect of Mach
number not altitude; 600 KEAS at sea level is M = 0.91, and 600 KEAS at 35,000
feet is M = 1.87. All calculations are for a fifth-percentile crewman and an
ejected weight of 354 pounds. The seat reference area for a fifth-percentile
crewman in the ACES-Bl seat is 6.48 square feet. The reference length is
2.87 feet.

The acceleration radical, DRI, component accelerations, and angular rates
for each flight condition are presented in Figures 19 through 26 with and
without the forebody aero increment. The component accelerations are in the
seat axis system, and the angular rates are about the seat/man center of grav-
ity. The data are plotted to a separation distance of 19 feet. This distance
1s the assumed limit of the forebody flow field and is just prior to drogue
line stretch. It can be seen that the influence of the forebody is small at
100 KEAS, increases with speed, and has become significant at 600 KEAS. The
influence of Mach number is worth noting. The high-speed subsonic data (Fig-
ure 24) and the high-speed supersonic data (Figure 26) illustrate the effect
of Mach number on the component accelerations and angular rates. The effect
of Mach number is important with and without the influence of the forebody.

The upward force on the seat due to the forebody aero data may cause a
serious increase in the DRI at high speed. For the 600 KEAS at sea-level
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case, the force coefficient (Cz) due to the forebody averages -0.2 during
the first 6 feet of separation distance. This can be seen in Figure 18. A
force coefficient of C; = -0.2 represents an upward force increment of 1,581
pounds or an acceleration increment of 4.17 g for the fifth-percentile man.
Cbviously, the forebody influence on the seat forces cannot be ignored at
high sneed. '

Another effect worth noting is the influence of the forebody on the seat
vaw rate for the 600 KEAS at sea-level case. The basic seat is directionally
unstable nrior to drogue line stretch, and any yaw disturbance at ejection
will cause a ranid increase in yaw rate and angle of sideslip. The data in
Figure 9 show that the forebody can induce a yaw disturbance during ejection,
and the consequence of the forebody yaw disturbance can be observed in Figure
24. The unstable seat yaws rapidly after seat/rail separation and generates
a large unwanted side acceleration (Gy). Ejecting directionally unstable
seats at high speed is a tricky business, at best. Ejecting them through a
forebody flow field can be expected to worsen the situation.

Figures 19 through 26 show that the forebody flow field can have a signif-
icant influence on the seat aerodynamic forces and moments. During high-speed
ejection, it would not have been possible to accurately simulate the ACES-B1
seat performance without including the influence of the forebody flow field.

HUMAN ENGINEERING/BIOMEDICAL ANALYSIS

The influence of the forebody flow field upon the seat occupant was inves-
tigated. Spinal loads and biomechanical reactions during ejection were anal-
yzed using trajectory data with and without the forebody influence. The
results are judged to be useful for current and future seat designs.

The incremental effect of the forebody on the DRI and acceleration radi-
cal is to increase the headward force along the spinal axis at all speeds.
This can be seen in Figures 19, 21, 23, and 25. The consequence of the
increased spinal compression induced by the forebody is to reduce the maximum
speed at which specification requirements for the DRI and multidirectional
radical can be met.

Another important influence of the forebody at high speed is to induce
large excursions in seat attitude. For example, at 600 KEAS at sea level, the
forebody induces a large yaw rate, resulting in a large side acceleration.

Gy reached a value of 30 with the forebody aero but was only 7 without the
forebody aero. These values compare with a limit value of approximately 15.
At supersonic speeds, the seat reactions are different but still large. For
example, at 600 KEAS at 35,000 feet, the forebody induces a large pitch rate.
As the seat leaves the rails (Figure 26), it pitches backward until a large
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portion of the drag force is in the headward direction. This increases the
acceleration in the spinal axis and results in a DRI value that is in excess
of the limit value of 18. Without the forebody aero, the DRI did not exceed
18 (Figure 25). These results show that the forebody induces incremental
spinal forces that are important and that‘change with flight condition.

Large angle-of-attack or angle-of-sideslin transients can intensify the
biomechanical problems. The response of the torso, head, arms, and legs to

the rapid alignment of the seat by the drogue chute are dependent on seat atti-

tude at line stretch. Also, at high dynamic pressures, the head, neck, arms,
legs, and hands are heavily loaded by windblast forces. Providing for sup-
port, flail restraint, and shielding of these appendages is more difficult
when large off-axis windblast angles exist.

The results of this study demonstrate that the B-1 forebody has a signi-
ficant influence on the occupant of the ACES-Bl seat. Some of the results
are felt to apply in general. It seems reasonable to assume that every seat
installation will have some degree of seat/forebody interaction. Further, it
seems only prudent to include separation aero data in any high-speed simula-
tion. Otherwise, the simulation may conceal the real injury possibilities that
the crewman is exposed to. This study revealed that the B-1 forebody induces
a large upward force on the seat at high speed. This effect was judged to
be related to the pressure field generated by the windshield. It is logical
to assume that anv present or future design that ejects behind a windshield
will experience a similar effect. This study also revealed that the B-1 fore-
body induces large attitude excursions after seat/rail separation in both
nitch and vaw. The yaw effect was judged to be due to the unsymmetrical, off-
centerline arrangement of the B-1. For symmetrical centerline configurations,
the forebody influence on yaw excursions wculd logically be less than for the
B-1, but pitch excursions similar to the B-1 case would still be possible.
Even symmetrical configurations may experience large vaw excursions due to the
combined effect of seat instability plus initial sideslip at ejection. Future
seat designs should be stable in order to keep the high-speed biomedical
problems within reasonable bounds.
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SECTION 1V

CONCLUSTONS

It would not have been possible to accurately simulate the ACES-B1
seat acceleration, angular rates, and trajectory during high-speed
ejection without including the influence of the B-1 forebody flow
field.

The B-1 forebody flow field interacts with the ACES-B1 seat from its
initial position through the first 19 feet of seat travel. The pri-
mary parameters that influence the incremental contribution of the
forebody are separation distance, seat location, and Mach number.
The influence of aircraft angle of attack and sideslip at ejection
and seat transition after seat/rail separation were found to be
negligible up to B = 5° and a = +5°.

Side-by-side seats have a significant aerodynamic interaction at
high speed. The influence of an adjacent seat is most powerful on
the lateral-directional data at supersonic speed. At M = 1.3, the
influence of the adjacent seat is equivalent to a yaw angle of
approximately 8 degrees.

The B-1 forebody induces an upward force on the seat that is present
at all speeds. This effect is judged to be caused by the pressure
field generated by the windshield. Trajectory calculations reveal
that this headward force increment causes a significant increase in
the DRI and the multidirection acceleration radical at high speed.
Present and future designs that eject behind a windshield may logic-
ally experience a similar effect.

Trajectory calculations exhibit large excursions in seat attitude
caused by the forebody flow field. The excursions are large enough
to pose serious biomechanical problems at high speed. It is the
combined effect of the forebody disturbance plus seat instability
that produces the large excursions. The magnitude of ejection trans-
ients could be reduced if future high-speed seats were designed to
be stable.




APPENDIX

ACES-B-1/B-1 FOREBODY WIND TUNNEL DATA

Pitch runs Yaw runs Seat
Mach No. Mach No. arrangement
SD - ft T - ft 0.6 0.9 1.3 0.6 0.9 1.3
i 1.50 0 ] 2 3
- 3.16 0 4 5 6 7 8 9
5.50 0 10 1 12 13 14 15
10.00 -1.375 16 17 18 19 20 21 Single -
10.00 0 22 23 24 25 26 27 left side
10.00 2.50 28 29 30 31 32 33 4
t 13.67 | -2.h97 | 38 | 35 |36 | 37 | 38 | 39 ’
g 13.67 1.378 4o 41 42 43 44 45 )
k 13.67 4L.030 Le 47 48 k9 50 51
. ® - 52 53 54 55 56 57
; 1.50 0 58 59 60
; 3.17 0 61 62 63 64 65 66 Dual - side-
E 5.50 0 67 68 69 70 71 72 by-side
[ @ - 73 74 75 76 77 78

NOTE: TD positive aft of 17° rail
ejection line

Figure 28. Forward Crew Location Run Index




Pitch runs Yaw runs Seat
Mach No. Mach No. arrangement
SD - ft TD - ft 0.6 0.9 1.5 0.6 0.9 1.5

1.75 0 79 80 81

2.83 0 82 83 84 85 86 87

L. .88 0 88 89 90 91 92 93

9.375 -1.376 94 95 96 97 98 99 Single -
9.375 1.124 100 101 102 103 104 105 left side
13.04 -2.497 106 107 108 109 110 111
13.04 0 112 113 114 115 116 117
13.04 417 118 119 120 121 122 123

@ - 124 125 126 127 128 129

1.75 0 130 131 132

2.83 0 133 134 135 136 137 138 Dual - side-
L.88 0 139 140 141 142 143 144 by-side

o - 145 146 147 148 149 150

NOTE: TD positive aft of 17° rail
ejection line
TO
T ° °
S0 o o
—
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FRL

ARG A A b
P " Finsolald

Figure

29, Aft Crew Location Run Index
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roller

Wind

NOTE:
The Z-axis for the aerodynamic data is parallel to the

rail ¢ . The plane of the compressed seat back cushion
is 4.5° forward of the aerodynamic axis.

Figure 30. Sign Convention for Aerodynamic Coefficients and Angles
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.0464
.0675
.0884
.1077

.0164
.0138
.0138
.0129
.0110
.0103
. 0068
.0046
.0059

.0165
.0148
.0135
.0131
.0116
. 0089
.0070
.0061

.0164
.0165
.0152
.0133
.0119
.0103
.0093
.0081
.0075

-.0013
.0003
.0029
. 0060
.0040
. 0067
.0013

-.0117

.0078
.0105
.0115
.0093
.0063
.0016
.0028
.0042
.0049

.0044
.0036
.0027
.0023
.0032
.0025
.0038
.0023

.0012
.0016
.0008
.0010

-.0006
-.0018
-.0012
-.0006

.0006

T
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Run

25

26

M

OO OO0 OOO0O

DOO0O 00O OC

b b i bt b b b e

CO OO OO OoOQOCO

.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90

.27
.27
.27
.27
.27
.27
.27
.27

.60
.60
.60
.60
.60
.60
.60
.60
.60

17.
17.
17.
00
17.
17.
17.
17.

17

17.
17.
17.

17

17.
17.

17

12,
13.
15.
.52
19.
21.
23.
25.
26.

17

00
N0
00

00
00
00
00

00
N0
00

.00
17.
17.
17.
17.

00
00
no
00

00
00

.00
17.
17.
17.
17.
17.

00
00
00
00
00

02
89
69

42
32
24
15
92

-4.03
-2.15
-0.31
1.61
3.54
5.47
7.38
9.28

-4.04
-2.14
-0.39
1.56
3.51
5.46
7.40
9.30

-4.04
-2.10
-0.35
1.52
-3.48
5.46
7.43
9.40

OO O O0OOCOCOOCO
SO OO
OO DO OOOC0C

.859
.854
.858
.859
.854
.857
.860
.868

.137
.133
.133
.141
.142
157
.143
.143

.294
.286
.282
.294
.304
.303
.293
.281

.894
.891
.879
.865
.851
.834
.818
.799
.768

-.0070
-.0N64
.0026
.0000
.0012
-.0023
-.0134
-.0061

.0292
.0439
.0530
.0496
.0402
.0387
.1L345
.0272

-.0961
-.0870
-.0877
-.0897
-.0965
-.1101
-.1134
-.1151

.0672
.0370
.0158
.0003
-.0162
-.0341
-.0498
-.0608
-.0732

57

.0652
0227
.0221
.0638
.1028
.1228
.1029
.1397

.0681
.0103
.0359
.0906
.1507
.1883
.2257
. 2649

.0798
.0148
.0359
.0957
.1739
. 2467
.3280
.4226

.0249
.0221
L0127
.0086
.0083
.0069
.0052
.0050
.0077

.0393
.0387
.0376
.0394
.0378
.0424
.0505
.0547

.0913
.0848
.0833
.0876
.0919
.0970
.1036
.1130

.1963
.1919
L1911
.1957
.1998
.2071
.2111
.2140

.0362
.0382
.0385
.0376
.0387
.0402
.0435
.0453
.0446

.0090
.0035
.0152
.0247
.0374
.0467
.0476
.0524

.0120
.0036
.0137
.0282
.0451
.0608
.0753
.0903

.0101
.0043
.0132
.0254
.0431
.0634
.0850
.1060

.0119
.0141
.0130
.0119
.0107
.0097
.0059
.0042
.0066

.0021
.0075
.0121
.0150
.0240
.0396
.0718
.0752

.0005
.0037
.0024
.0072
.0098
.0234
.0415
.0557

.0007
.0016
.0019
.0048
.0045
.0041
.0002
L0134

.0102
.0092
.0109
.0115
.0074
.0029
.0021
.0047
.0060

—pis -
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Run

S S o0 oo

oo O

CCOCOoO OO OO

Pt et gt pd ot e et ped  pmd
« e s

M

.90
.90
.90
.90
.90
.90
.90
.90
.90

-
.
-
.
g
-
.
ye

B

.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.50
.90
.90
90
.90
290

11

e 2o/

21,
26.

11.
15.
15.
17.
19.
21.

-

25.
25.
26.

17.
.00
17.
17.
17.
17.
17.
17.

-

17
17.
17.
17.
17.
17.
17.
7.
17,

.84
13.
15.
17.
19.
20.

63
42
15
03
92
82
71
52

00

00
00
no
00
00
00

00
00
00
0on
00
00
00
00
00

1 ]

NI U A = O v A

\ v
o

R B2 BT I O R R &

oo oo o0 o

COOCO0C OO O OoCC

O

<

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.35
.40

.57

.36
.30

.23

.14
.04

.04
.19

.39

.36

.10
.94
.89
.30

.64

.205
.195
.190
.170
.150
127
111
.088
.059

.347
.340
.332
.315
.289
.259
.221
.180
138

.869
.867
.869
.865
.865
.855
.866
.870

.160
.155
.156
.160
.160
.154
147
.152
.152

.1183
.0966
.0781
.0607
.0342
.0059
.0167
.0381
.0575

.0096
.0179
.0472
.0723
.N984
.1197
.1418
.1663
.1804

.0035
.0040
.0100
.0121
.0137
.0l16
.0101
.0085

.0405
.0510
.0648
.0660
.0674
0624
.D555
.N539
L0495

.0340
.0269
.G215
.0182
.0119
.0089
.0025
.0049
.0057

.0446
.0440
.0418
.0355
.0268
.0199
L0123
.0069
.0010

.0682
.0296
.0133
.0583
.1019
.1268
L1253
L1362

.1024
.0578
.0067
.0487
.0995
L1573
.2095
.2388
. 2800

.0734
0768
.0811
.0833
.0876
.0912
.0972
.1019
.1022

.1704
.1801
L1912
.1985
.2025
.2034
.2021
.1989
.1914

.0401
.0389
.0380
.0378
.0365
.0408
.0460
.0546

.0911
.0856
.0813
.0851
.08406
.0886
.0950
L1035
.1087

.0152
.0131
.0123
.0111
.0096
.0093
.0077
.0049
.0045

.0153
.0160
.0152
.0136
.0120
.0106
.0086
.0070
.0055

0117
.0004
.0139
L0239
L0369
.0465
.0478
.05do

.0225
.0070
.00406
L0179
.0312
.0486
.0664
0797
L0952

.0044
.0035
.0025
.0017
.0027
.0000
.0004
.0035
.0012

.0020
.0020
.0012
.0013
.0007
.0014
.0016
.0022
.0023

.0054
0079
0116
L0160
L0211
L0553
.0598
0739

L0096
0024
005"
.0018
0078
0102
L0196
L0422
L0542

PO s £ e g B e




R
Run o B
F 33 1.27 17.00 -3.94
8 1.27 17.00 -2.10
x 1.27 17.00 -0.17
; 1.27  17.00 1.76
2 1.27 17.00  3.69
i 1.27 17.00 5.64
gi 1.27 17.00  7.58
X 1.27 17.00  9.50
4
34 0.60 11.93  0.00
0.60 13.92  0.00
0.60 15.80  0.00
0.60 17.73  0.00
0.60 19.63  0.00
0.60 21.54  0.00
0.60 23.47  0.00
0.60 25.36  0.00
]
35  0.90 11.87  0.00
0.90 13.79  0.00
. 0.90 15.59  0.00
| 0.90 17.51  0.00
& 0.90 19.43  0.00
§ ‘ 0.90 21.35  0.00
‘ 0.90 23.28  0.00
; 0.90 25.18  0.00
3
- 36  1.27 11.88  0.00
) 1.27 13.73  0.00
‘ 1.27 15.62 0.00
‘ 1.27 17.45  0.00
: 1.27 19.37  0.00
| 1.27 21.29  0.00
- 1.27  23.21  0.00
: 1.27 25.10  0.00
1.27 26.91  0.00

-1.325
-1.322
-1.322
-1.333
-1.343
-1.346
-1.334
-1.314

-0.869
-0.863
-0.853
-0.838
-0.819
-0.801
-0.787
-0.759

-1.155
-1.151
-1.142
-1.124
-1.105
-1.082
-1.064
-1.035

-1.303
-1.287
-1.269
-1.245
-1.219
-1.187
-1.150
-1.108
-1.065

.0791
.0671
.0648
.0699
.0769
.0791
.0724
.0689

.0831
.0435
.0138
.0093
.0310
.0516
.0700
.0819

.1188
.0986
.0731
.0481
.0179
.0110
.0429
.0694

.0054
.0402
.0716
.0993
.1270
.1555
.1813
.2003
.2150

.0775

.0137
-.0450
-.1090
-.1794
.2587
. 3440
.4257

.0183
.0129
.0053
.0023
.0085
.0029
.0012
.0051

.0333
.0250
.0194
.0167
.0106
.0017
.0035
.0063

.0367
.0311
.0314
.0268
.0222
.0217
-.0170
.0136
.0100

.2010
.1968
.1966
.2022
.2061
.2099
.2097
.2086

.0306
.0364
.0371
.0383
.0398
.0426
.0482
.0495

.0686
.0730
.0784
.0828
.0887
.0969
.1047
.1085

.1622
1713
.1798
.1859
.1907
.1949
.1959
.1923
.1861

1)

]

]

.0101
.0040
.0152
.0294
.0458
.0681
.0898
.1085

.0072
.0118
.0117
.0112
.0110
.0084
.0055
.0060

.0149
.0120
.0109
.0097
.0100
.0073
.0058
.0059

.0137
.0122
.0126
.0115
.0102
.0091
.0082
.0072

-.0068

-.0040
-.0021
.0021
.0040
.0061
.0052
.0016
.0092

.0063
.0088
.0113
.0115
.0077
.0029
.0033
.0051

.0029
.0026
.0027
.0030
.0017
.0050
.0047
.0033

.0005
.0004
.0011
.0015
.0006
.0012
.0016
.0022
.0024

e e e




Run M a B Cx Cy Cy Cn Cn Cp

} 37 0.60 17.00 -4.03 -0.839 -.0007 .0586  ,0382 .0097 .0009
A 0.60 17.00 -2.16 -0.843 .0035 .0264 .0374 -.0029 .0047
0.60 17.00 -0.35 -0.841 .0044 -.0112 .0369 -.0122 ,0118

0.60 17.00 1,55 -0.841 .0053 -.0493 .0379 -.0223 .0155

0.60 17.00 3.45 -0.835 -.0003 -.0928 .0386 -.0351 .0188

0.60 17.00 5.34  -0.831 -.0029 -.1118 .0397 -.0423 .0326

i 0.60 17.00 7.24  -0.829 -.0077 -.1244 .0462 -.0508 .0568
! 0.60 17.00 9.11 -0.831 -.0107 -.1121 .0493 -.0497 .0742

38 0.90 17.00 -4.07 -1.122 .0410 .0680 .0857 .0123 .0002

0.90 17.00 -2.09 -1.119 .0511 .0241  .0819 -.0006 .0033

0.90 17.00 -0.14 -1.117 .0587  -.0275 .0791 -.0124 .0027

0.90 17.00 1.30 -1.116 .0631 -.0761 .0818 -.0256 .0070

0.90 17.00 3.74  -1.107 .0524  -.1258  .0863 -.0409 .0124

0.90 17.00 5.69 -1.097 .0416  -.1695 .0918 -.0551 .0190

0.90 17.00 7.63  -1.095 0317 -.2200 .0993 -.0706 .0313

0.90 17.00 9.50 -1.100 .0288  -.2348 .1068 -.0805 .0511

39 1.27 17.00 -3.95 -1.261 -.0991 .0736  .1859 .0103  -.0035

1.27 17.00 -2.09 -1.255 -.0933 .0158  .1843 -.0028 -.0022

1.27 17.00 -0.33 -1.249 -.0915 -.0307 .1826 -.0119 .0022

1.27  17.00 1.43  -1.259 -.0960 -.0843 .,1863 -.0232 .0059

1.27 17.00 3.38 -1.270 -.1016 -.1530 .1897 -.0394 .00S8

1.27 17.00 5.3 -1.268 -.1101 -.2148 .1950 -.0568 .0078

1.27 17.00 7.30  -1.264 -.1104 -.2822 .1977 -.0767 .0083

1.27 17.00 9.25 -1.254 -.1099 -.3615 .1979  -.0965 .0008

40 0.60 11.99 0.00 -0.877 .0897  -.018 .0301 -.0078 .0047

0.60 13.83 0.00 -0.866 .0628  -.0137 .0337 -.0072 .0071

. 0.60 15.62 0.00 -0.861 .0296 -.0110 .0342 -.0110 .0119
L. 0.60 17.36 0.00 -0.852 .0079  -.0038 .0369 -.0112 .0111
E- 0.60 19.17 0.00 -0.835 -.0137 -.0059 .0379 -.0110 .0110
_ 0.60 20.89 0.00 -0.824 -.0317 -.0066 .0397 -.0100 .0030

F ‘ 0.60 22.72 0.00 -0.800 -.0513 .0009 .0414 -.0072 .0027
* 0.60 24.62 0.00 -0.787 -.0649 .0065 .0475 -.0043 .0051
4 0.60 26.45 0.00 -0.750 -.0822 .0076  .0467 -.0059 .0067




Run M o B Cx Cz Cy Cm Ch Cp

41 0.90 11.87 0.00 -1.178 .1367  -.0329 .0662 -.0136 .0025
0.90 13.72 0.00 -1.174 1156  -.0221 .0701 -.0116 .0035
0.90 15.59 0.00 -1.160 .0909 -.0171 .0729 -.0105 .0027
0.90 17.32 0.00 -1.148 .0734  -.0141 .0777 -.0091 .0026
0.90 19.14 0.00 -1.126 .0474  -.0115 .0812 -.0092 .0020
0.90 21.05 0.00 -1.106 .0159  -.0069 .0881 -.0078 .0023
‘ 0.90 22.97 0.00 -1.085 -.0115 -.0018 .0943 -.0069 .0028
, ; 0.90 24.87 0.00 -1.058 -.0405 .0000 .0998 -.0055 .0039
‘ 0.90 26.67 0.00 -1.026 -.0627 -.0044 .101& -.0058 .0031
: 42 1.27  11.93 0.00 -1.342 .0038 -.0366 .1682 -.0125 -.0001
{ 1.27  13.84 0.00 -1.327 -.0303 -.0299 .1780 -.0125 .0019
1.27 15.72 0.00 -1.304 -.0625 -.0288 .1855 -.0122 .0001
1.27  17.53 0.00 -1.282 -.0885 -.0233 .1910 -.0109 .0002
1.27  19.43 0.00 -1.255 -.1141 -.0178 .1953 -.0096 -.0006
1.27  21.32 0.00 -1.222 -.1384 -.0130 .1981 -.0082 -.0003
: 1.27  23.21 0.00 -1.188 -.1624 -.0106 .2001 -.0073 .0000
b 1.27  25.08 0.00 -1.149 -.1901 -.0075 .2011 -.0065 .0002
‘ 1.27 26.88 0.00 -1.107 -.2178 -.0068 .1997 -.0063 .0012
\
43 17.00 -4.03 -0.851 .0136 .0541  .0395 .0101 -.0038

17.00 -2.16 -0.852 .0147 .0226 .0373  -.0018 .0051
17.00 -0.43 -0.854 .0116 .0109 .0358 -.0117 .0105
17.00 1.41 -0.852 .0146 .0502 .0349 -.0217 .0154
17.00 3.32  -0.847 .0103 .0973  ,0360 -.0350 .0180
17.00 5.25 -0.839 .0094 .1221  .0373  -.0440 .0271
17.00 7.16 -0.839 .0070 1216  .0459  -.0532 .0629
17.00 9.06 -0.838 .0034  -.1303 .0500 -.0578 .0795

OCOOO0COOO0O O
P P . .
Ao O

OCO0OOO0OO0OO0OOO

17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00
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W WWWWWYWwY
COO0OO0OO0COO O




Run

46

47

48

COOOOOOOOOC OO o OoCcCOoOCQO o
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M

B3 (9 19 19 9 19 ty 9
S BRI T NI S

~13

.60
.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90
.90

.27
.27
.27
.27
.27
.27
.27
.27
.27

17.
17.
17.
17.
17.
17.
17.
17.

12.
13.
15.
17.
19.
20.
22.
24,
26.

11.
13.
15.
17.
19.
21.
23.
25.
26.

11

00
00
00
00
00
00
00
00

06
95
74
47
20
92
73
64
47

93
78
64
45
35
24
14
03
83

.97
13.
15.
17.
19.
21.
23.
24,
26.

87
74
47
27
16
05
93
72

W N U0y

.04
19
.33
.61
.54
.49
.43

~ -

e

.00
.00
.00
.00
.00
.00
.00
.00
.00

OO OO OoOOCO O

.00
.00
.00
.00
.00
.00
.00
.00
.00

OO OO OOCOLOO

.00
.00
.00
.00
.00
.00

OO O0OOC OO

0.00
0.00

.07
.299
.292
.301
.312
W311
505
L2901

.879
.868
.866
.852
.839
.819
.804
.794
.760

.185
.176
.170
155
.129
.104
.082
.060
.030

.365
.354
.342
.323
.296
.264
225
.182
.138

.0901
.0835
.0822
.0860
.0918
.1026
.1042
.1039

.0955
.0699
.0343
.0111
.0075
.0256
.0464
.0597

L0757

L1373
L1172
.0933
.0693
.0477
.0191
.0113
.0360
.0578

.0184
.0116
.0387
.0628
.0844
.1071
.1337
.1526
.1710

.0832

0222

.0307
. 0904
.1625
.2302
.3325
. 3868

.0202
.0154
.0118
.0059
.0045
.0009
.0027
.0071
.0052

.0268
.0182
.0141
.0105
.0095
.0041
.0022
.0045
.0028

.0319
.0322
.0319
.0261
.0223
.0177
.0063
.0014
.0005

.1952
L1922
.1899
L1941
L1978
.2029
.2060
L2077

.0283
L0312
.0354
L0354
.0356
.0356
.0391
.0446
.0446

.0675
.0707
.0749
.0790
.0815
.0874
.0930
.0990
.1013

1713
.1802
.1887
.1950
.1977
.1990
.1988
.1947
.1880

L0121
L0014
.0120
.0246
L0411
.0593
0797
L0995

.0081
L0073
L0117
.0114
.0116
.0097
.0079
.0050
. 00604

.0136
.0110
.0095
.0087
.0085
.0087
.0072
.0051
.0048

.0116
.0122
.0125
0114
.0102
.0093
.0075
.0060
.J049

)

.0020
.0025
.0006
L0043
L0046
.0028
L0017
L0070

.0052
.0055
.0087
0116
L0076
.0068
.0036
.0013
.0032

.0015
.0037
.0031
.0039
.0021
.0010
.0000
.0048
.0025

.0009
.0000
.0020
.0002
.0003
.0009
.0007
.0011
.0020




Run M « B C C C C C

X Z Y m n 1
49 0.60 17.00 -4.07 -0.848 .0233 .0568 .0376 .0136 - 3054
0.60 17.00 -2.22 -0.853 L0225 L0317 .0361 .0014 .0049
0.60 17.00 -0.49 -0.852 .0170  -.0095 .0346 -.0114 .0102
0.60 17.00 1.32 -0.854 .0182 -.0428 .0351 -.0205 .0190
0.60 17.00 3.22 -0.856 .0189 -.0899 .0346 -.0344 .0191
0.60 17.00 5.14 -0.845 .0158  -.1273  .0345  -.0453 .0271
0.60 17.00 7.03 -0.847 .0133 -.1267 .0416 -.0548 .0441
0.60 17.00 8.90 -0.849 .0193 -.1053 .0443 -.0455 .0667
: S0 0.90 17.00 -4.14 -1.151 .0631 .0822 .0815 0173 .0000
f 0.90 17.00 -2.28 -1.152 .G684 .0384 .0792 .0022 .0017
1 0.90 17.00 -0.44 -1.145 .0779  -.0156 .0762  -.0102 .0017
0.90 17.00 1.31 -1.143 .0800 -.0674 .0772 -.0228 .0024
0.90 17.00 3.04 -1.137 .0805 -.1084 .0802 -.0357 .0097
0.90 17.00 4,98 -1.1258 0720 -.1600 .0849 -.0517 .0136
0.90 17.00 6.91 -1.120 .0617 -.2107 .0919 -.0687 .0209
0.90 17.00 8.82 -1.127 .0549 -.2368 .1008 -.0797 .0428
\
, 51 1.27 17.00 -4.06 -1.335 -.0674 .0886 .1972 .0139 -.0042
E 1.27 17.00 -2.16 -1.330 -.0587 .0235 .1843  -.,0007 -.0051
1.27 17.00 -0.42 -1.325 -.0562 -.0251 .1920 -.0115 .0001
' | 1.27 17.00 1.51 -1.333 -,0580 -.0854 1960 -.0243 .0043
| 1.27 17.00 3.44 -1.342 -.0630 -.1552 .2002  -.0405 .0049
%k‘ 1.27 17.00 5.37 -1.342 -.0682 -.2207 .2031  -.0584 .0060
! 1.27 17.00 7.31 -1.333 -.0672 -.2961 .2030 -.0781 .0048
. 1.27 17.00 9.22 -1.315 -.0567 -.3708 .2003 -.0974 -.0019
.
. ! 52 0.60 11.92 0.00 -0.853 .1082 -.0323 .0252 -.0101 .0026
; 0.60 13,81 0.00 -0.839 .0821 -.0250 .0279 -.0084 .0043
i 0.60 15.63 0.00 -0.826 .0567 -.0184 .0298 -.0073 .0055
0.60 17.38 0.00 -0.817 .0199  -,0152 .0334 -.0107 .0110
‘ 0.60 19.30 0.00 -0.802 -.0113 -.0077 .0366 -.0114 .0092
f 0.60 21.23 0.00 -0.787 -.0409 -.0106 0391 -.0111 .0066
. 0.60 23.16 0.00 -0.771 -.0611 -.0108 .0449  -,0094 .0006
s ) 0.60 25.07 0.00 -0.749 -.0788 -.0073 .0485 -.0065 .0032
: t 0.60 26.84 0.00 -0.714 -.0963 .0051 .0478  -.0064 .0046
!
; ! 63
g
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R
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Run M o 8 CX C 5
i
; 53 0.90 11.78  0.00 -1.119  .157%
. 0.90 13.67 0.00 -1.109 .1373
b 0.90 15.47  0.00 -1.092  .1108
| 0.90 17.22  0.00 -1.081  .0911
1 0.90 19.04  0.00 -1.071  .0686
! 0.90 20.96 0.00 -1.045  .0407
b 0.90  22.90 0.00 -1.019  .0079
- 0.90 24.81  0.00 -0.993 -.p27p
0.90 26.64  0.00 -0.959 -.0566
! 54 1.27 11.84  0.00 -1.369 .0721
i 1.27 13.74  0.00 -1.351 .0370
1.27° 15.68  0.00 -1.328  .0024
1.27 17.66  0.00 -1.304 -.0298
1.27 19.61  0.00 -1.272 -.0633
1.27  21.57  0.00 -1.230 -.0969
1.27 23.54  0.00 -1.188 -.1257
1.27 25.47  0.00 -1.143 -.1537
35 0.60 17.00 -3.98 -0.817  .0350
0.60 17.00 -2.18 -0.820  .0363
0.60 17.00 -0.25 -0.816  .0294
0.60 17.00 1.67 -0.823  .0205
0.60 17.00 3.58 -0.820 .0176
0.60 17.00  5.51 -0.797  .p173
0.60 17.00 7.41 -0.796  .0114
0.60 17.00  9.29 -0.795 .08l
56 0.90 17.00 -4.11 -1.082  .0890
0.90 17.00 -2.24 -1.093  .0988
0.90 17.00 -0.50 -1.084  .0968
0.90 17.00 1.23 -1.085  .0994
0.90 17.00 2.96 -1.086  .0964
0.90 17.00  4.79 -1.076  .0965
0.90 17.00  6.72 -1.061  .0860
0.90 17.00 8.63 -1.053  .0866

.0274
.0262
.0218
.0104
.0005
.0070
.0056
.0018
.0036

.0187
.0208
.0221
.0202
.0179
.0092
.0038
.0005

.0520
.0181
.0089
.0480
.0782
.1149
.0952
1163

.0550
.0192
.0152
.0394
.0703
L1110
.1493
.1896

.0544
.0585
.0609
.0650
.0711
0754
.0816
.0882
.0913

.1598
.1656
.1714
1771
.1824
.1860
.1870
.1870

.0298
.0315
.0327
.0342
.0354
.0330
.0384
.0441

.0673
.0661
.0651
.0642
.0679
.0702
.0731
.0762

.0120
0116
.0096
.0083
.0062
.0047
. 0045
.0042
.0050

.0093
.0088
.0085
.0095
.0092
.0081
.0071
.0061

.0133
.0013
.0091
.0228
.0318
.0437
.0459
.0535

.0102
.0005
.0082
.0166
.0270
.0404
.0524
.0661

.0051
.0028
.0041
.0033
.0057
.0077
.0076
.0054
.0041

.0016
.0000
.0007
.0014
.0015
.0000
.0008
.0016

.0010
.0004
.0123
.0155
.0203
.0288
.0576
.0674

.0058
.0009
.0014
.0097
.0159
.0188
.0249
.0307




57

58

OO CcCoOOoocoOoOO o e e e e
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.27
.27
.27
.27
.27
.27
.27
.27

.60
.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90
.90

17.
17.
17.
17.
17.
17.
17.
17.

12

12.
13.
15.
17.
19.
20.
22.
24.
26.

12.
13.
15.
.50
19.
20.
22.
24.
26.

17

00
00
00
00
00
00
00
00

.06
13.
15.
17.
19,
20.
22.
24.
26.

90
68
51
23
95
69
41
12

05
86
74
37
11
83
56
30
01

05
92
81

21
92
63
34

R

-

O N~ Or A

i

SO Qoo ocooco COoOoOoO oo ocoo o

==l ol oleNoNoNeNoe

.08
.17
.24
.59
.50
.42
.34
.24

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

@]

.324
.319
.316
.316
.323
.324
.321
.316

.146
.136
.131
.116
.105
.102
.102
.101
.096

.219
.208
.200
.193
.184
.175
.176
.179
171

.231
.227
.234
.222
.202
.186
.165
.145
.138

L0278
.0244
.0214
.0212
.0250
.0287
.0328
.0360

.1222
.1256
.1291
1277
.1295
.1296
.1340
.1354
.1329

.1182
.1215
.1216
L1247
L1277
.1284
.1295
.1286
.1209

.0687
. 0699
.0743
.0765
.0768
.0799
.0823
.0841
L0835

.0788
.0282
.0212
.0700
.1159
.1653
L2277
.2824

.0485
.0533
.0579
.0515
.0504
.0510
.0535
.0495
.0490

.0439
.0532
.0633
.0683
.0701
.0761
.0828
.0842
.0718

.0062
.0045
.0261
.0212
.0150
L0133
0063
.0020
L0003

L1773
.1752
.1749
1757
L1790
.1812
.1848
.1867

1171
L1115
.1090
.0990
.0924
.0890
.0868
.0836
.0796

1627
.1573
-1507
.1446
.1389
.1330
.1324
.1338
.1300

.1697
.1678
L1744
.1667
.1539
L1456
.1326
L1200
129

.0157
.0025
.0096
.0216
.0338
.0478
.0625
.0782

.0162
.0167
.0168
.0156
.0146
.0145
.0147
.0143
.0143

.0195
L0200
.0214
.0213
.0208
.0215
.0226
.0230
.0201

.0132
.0142
.0200
.0187
.0l64
.0148
.0097
.0074
.0068

.0053
.0034
. 0007
.0000
.0054
.0076
.0085
.0068

.0239
.0275
.0306
.0269
.0256
.0239
.0237
.0196
L0173

.0197
L0229
L0277
.0318
.0317
.0323
.0348
.0350
.0310

L0067
.0040
L0113
L0103
0055
.0028
. 0000
.0038
.0040
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64
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.60
.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90
.90

.27
.27
.27
.27
.27
.27
.27
.27
.27

.60
.60
.60
.60
.60
.60
.60
.60

12.
.89
15.
17.
19.
20.
22.
24.
.18

13

B
o

12.
13.
15.
17.
19.
21.
22.
24,
26.

12.
13.
15.
17.
19.
.10
.81
24.
26.

21
22

17.
17.
17.

17

17

04

77
50
22
94
66
38

05
90
78
50
32
04
77
79
28

06
97
85
57
39

52
39

00
00
00

.00
17.
17.
17.

00
00
00

.00

S OO COoOOCOoOC
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-3.95
-1.97
-0.26
1.46
3.17
4.89
6.62
8.33

.544
-547
.547
.537
.534
.533
.530
.524
.517

.708
.694
.680
.674
.671
.656
.661
.657
.656

.825
.832
.819
.807
.792
771
.755
.746
.730

.581
.565
.550
.532
.535
.544
.533
.520

.1442
.1518
.1624
1771
.1741
.1724
.1703
.1739
.1785

.0592
.0696
.0806
.0906
.1036
.1188
.1304
.1402
.0511

.0131
.0280
. 0487
.0661
.0841
.0966
.1047
.1094
.1158

.1594
.1707
.1709
.1594
.1474
.1389
.1235
.1046

.0704
.0904
.1032
.1056
.1002
.0987
.0925
.0830
.0784

1174
.1108
.1013
.0897
.0679
.0690
.0647
.0615
.0515

.0882
.0899
.0894
.0809
.0723
.0616
.0538
.0416
.0290

.0432
.0686
.1008 -
.0959
.1039
.1145
.1564
.2078

.1745
.1804
.1805
.1811
.1794
.1815
.1831
.1836
.1816

.2015
.2032
.2073
.2123
.2203
.2274
.2321
.2368
2427

.2462
.2624
L2743
.2834
.2917
.2979
.3012
.3005
.3003

.1949
.1884
.1842
.1804
L1773
.1742
.1646
.1557

.0119
.0170
.0187
.0190
.0179
.0196
.0206
.0208
.0221

.0218
.0207
.0190
.0173
.0140
.0141
.0138
.0145
.0145

.0163
.0171
.0172
.0159
.0149
.0129
.0111
.0084
.0061

.0169
.0145
.0163
.0129
.0122
.0114
.0175
.0249

.0201
.0214
.0134
.0093
.0074
.0024
-.0005
-.0005
.0001

-.0233
-.0227
-.0206

-.0149

-.0047
-.0107
-.0141
-.0180
-.0185

-.0146
-.0155
-.0176
-.0189
-.0177
-.0165
-.0170
-.0206
-.0189

.0106
.0136
.0103
.0109
.0114
L0137
.0011
-.0091




Run

65

66

67

68
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M

.90
.90
.90
.90
.90
.90
.90
.90

.27
.27
.27
.27
.27
.27
.27
.27

.60
.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90
.90

17.
17.
17.
17.
17.
17.
17.
17.

17.
17.
17.
17.
17.
17.
17.
17.

12.
13.
15.

17

00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

01
91
80

17.52

19.
.04
22.
24,
26.

21

12.
13.
15.
.61
19.
.06
22.
24.
26.

-

2
=

23

77
50
40

03
90
90

34
78

50
59

cCoOoocooooo

oo oCcCoocoooC

.02
.05
.33
.39
.11
.84
.57
.29

.97
.09
.39
.34
.05
.77
.50
.21

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.689
.689
.681
.662
.669
.679
.678
.697

.800
.813
.814
.803
.782
.773
775
.781

.899
.892
.879
.870
.859
.852
.837
.825
.808

.131
.126
.120
.117
111
.105
.093
.073
.053

(G |

.0991
.0880
.0913
.1012
.0935
.0871
.0704
.0586

.0506
.0527
.0528
.0571
.0414
.0352
.0315
.0269

.1391
.1634
1771
.1867
.1965
.2041
.2169
.2250
L2379

.1358
.1505
.1676
.1815
.1957
.2093

2229

2407
L2671

.0320
.0714
L1122
.1394
.1522
.1641
.1634
.2000

.0043
.0442
.0806
.1201
.1321
.1692
.2105
.2516

.0808
.0656
.0370
.0147
.0036
.0116
.0106
.0003
.0171

.1863
.1785
.1765
.1716
.1643
.1577
.1397
.1240
.1025

.2208
.2128
.2101
.2126
.2098
.2090
.2036
.2108

.2766
.2785
L2770
.2776
.2642
.2598
. 2606
.2636

.1238
.1286
.1253
.1228
.1223
.1248
L1277
.1259
.1279

.2003
.2048
. 2087
.2128
.2168
.2209
.2265
.2308
. 2386

.0102
.0155
.0216
.0258
.0281
.0322
.0315
.0309

.0011
.0086
.0150
.0219
.0215
.0264
.0332
.0403

L0277
.0236
.0165
.0103
.0068
.0078
.0050
.0007
.0098

.0607
.0575
.0532
.0503
L0462
.0425
L0372
.0301
L0205

.0100
.0140
.0208
.0287
.0297
.0294
.0242
.0284

.0040
.0106
.0142
.0248
.0296
.0433
.0570
.0722

.0114
.0105
.0201
.0247
.0276
.0245
.0194
0176
.0182

L0243
L0231
L0169
L0132
.0096
.0048
.0040
.0006
L0012

o opmurad

[ iy
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Run
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.27
.27
.27
.27
.27
.27
.27
.27
27

.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90

.27
.27
.27
.27
.27
.27
.27

-

&/

12.
13.
15.
17.
19.
21.
.86
.58
26.

22
24

17.

17

17.
17.
17.
17.
17.
17.
17.

17

17.
17.
17.
17.

17

03
96
86
70
41
13

46

00

.00
17.
17.
17.
17.
17.
17.

00
00
00
00
00
00

00
00
00
00
00
00
00

.00

00
00
00
00

.00
17.
17.
17.

00
00
00
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-3.
-2.
.26
.49
.25
.00
.75
.49

]
OO N~ O

.00
.00
.00
.00
.00
.00
.00
.00
.00

.96
.08
.25
.60
.35
.10
.87
.64

92
00

.86
.78
.01
.76
.53
.32
.08
.84

.255
.255
.249
. 246
.239
.222
.201
171
.137

.872
.864
.858
.859
.876
.899
.914
.909

126
.118
113
104
.102

.107
.119
.113

.212
.239
.247
.247
.240
.232
.223
.213

-.1666
-.1835
-.1993
-.2120
-.2162
-.2249
-.2387
-.2540
-.2689

-.1933
-.2088
-.2059
-.1869
-.1727
-.1615
-.1672
-.1536

-.2106
-.1946
-.1797
-.1655
-.1613
-.1534
-.1493
-.1503

-,2323
-.2233
-.2198
-.2083
-.1996
-.2041
-.1859
-.1778

.3111
.3092
. 3056
.3011
.2821
.2530
. 2297
.2081
.1831

.0131
.0404
.0562
.0534
.0682
.1083
.1642
.2259

.0864
.1307
.1738
.2183
. 2565
.2812
.3071
.3284

.1439
.2346
.3008
.3525
.4096
.4709
.5116
.5705

.2694
.2751
.2798
.2852
.2858
.2863
.2881
.2878
.2875

.1376
.1362
.1258
.1146
.1138
.1133
L1150
L1147

.2320
.2204
.2103
.2028
.2007
.2027
.2057
.2012

.2928
.2914
.2876
.2803
.2762
.2790
.2699
. 2663

.0796
.0766
.0738
.0707
.0635
.0532
.0447
.0366
.0288

.0075
.0148
.0195
.0239
.0314
.0414
.0506
. 0644

.0273
.0400
.0517
.0643
.0749
.0812
.0886
.0957

.0310
.0507
. 0697
.0838
.0997
.1155
.1245
.1381

.0162
.0200
.0257
.0325
.0369
.0389
.0419
.0443
.0461

.0021
.0061
.0178
.0453
.0668
.0768
.0686
.0651

.0099
.0130
.0156
.0176
.0193
.0274
.0269
.0358

.0224
.0308
.0315
.0315
.0364
.0458
.0551
.0659
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76
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.60
.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
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.90
.90
.90
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.27
.27
.27
.27
.27
.27
.27

.60
.60
.60
.60
.60
.60
.60
.60
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e

-

11

11.
13.
15.
17.
19.

21

-

23.

17

-

17

.89
13.
15.
17.
19.
21.
.75
24.
26.

89
53
28
00

48
28

.79
13.
15.
17.
19.
20.
22.
24.
26.

62
70

43

16
89
64
38
19

81
79
91
65
39

P&

)
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.00
.00
17.
17.
17.
17.

00
00
00
00

.00
17.

00
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.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00

.00
.11
.25
.51
.27
.04
.81
.58

-0.
-0.
-0.
.901
-0.
-0.
-0.
-0.
-0.

-0

946
931
917

877
861
842
831
816

.216
.178
.180
.191
.184
.166
.146
.124
.090

.479
.461
.435
413
.389
.361
.332

.923
.922
.914
.902
.888
.878
.87

.868

(g ]

.1620
.1298
.0985
.0750
.0397
.0146
.0098
.0326
.0581

. 2009
.1761
.1565
L1334
.1082
.0806
.0503
.0138
.0242

.0778
.0462
.0101
.0229
.0546
.0888
.1188

.0797
.0825
.0832
.0812
.0882
.0907
.0925
.0934

.0108
.0459
.0548
.0480
.0358
.0280
.0289
.0189
.0150

.0673
.0873
.0894
.0886
.0870
0773
.0769
.0820
.0855

.2255
.2317
.2296
.2323
.2346
.2347
.2333

.0047
.0292
.0618
.0748
.0955

.1088

L1314
.1497

.0178
.0207
.0242
.0265
.0280
.0315
.0363
.0452
.0546

.0465
.0470
.0520
.0602
.0681
.0737
.0826
.0923
.1006

.1907
.1944
.1979
.2034
.2095
.2162
.2224

.0317
.0301
.0293
.0287
.0253
.0249
.0251
.0268

.0264
.0259
.0241
.0215
.0216
.0190
0173
.0130
.0109

.0397
.0417
.0410
.0400
.0391
.0359
.0344
.0317
L0275

.0561
.0577
.0569
.0573
.0574
.0560
.0541

.0057
.0142
.0233
.0289
.0369
.0451
.0511
.0589

.0423
.0199
0122
.0194
.0174
.0166
.0104
.0108
.0109

.0247
.0143
.0127
.0172
.0175
.0201
.0185
.0133
.0065

.0167
.0189
.0192
.0215
0235
.0259
.0286

.0021
.0030
.0056
.0128
.0220
.0288
L0329
.0385

|
t



Run M o 8 Cx C: CY Cm Cn C’
T0.90 0 1700 -4.00 -1.238 12360 202260 L0696 -.0184 0047
0.90  17.00 -2.04 -1.216 L1358 -.0593 L0630 -.0300 .0082
6.90 17.00 -0.11 ~-1.186 L1453 -.0827  .0574  -.0394 .0150
0.90 17.00 1.61 -1.172 L1519 -.1007  .0532  -.p474 L0251
0.90 17.00 3.34 -1.165 -1564  -.1297  .0548  -.0583 .0295
0.90 17.00 5.07 -1.152 1580 -.1598  .0557  -.0690 .0348
0.90 17.00 6.81 -1.127 L1562 -.1859  .0578  -.0783 .0587
| 0.90 17.00 8.54 -1.120 -1546 -.2136  .06l6  -.0879 L0444
78 1.27 17.00  -3.92 -1.414 -.0210 -.098S .2031  -.0250 -.0137
.27 17.00  -2.01 -1.420 -.0191 -.1596 .2042 -.0400  -.0172
1.27 7.00  -0.15 -1.421 -.0149 -.2153 2022 -.0538  -.0202
1.27  17.00 1.75 -1.420  -.0103 -.2680 .2011 -.0675 -.0226
1.27 7.00 3.49 -1.420  -.0039  -.3217 2019  -.0809 -.0275
.27 17.00 5.26 -1.415 L0012 -.3724 2022 -.0938  -.0323
1.27 7.00 7.03 -1.408 0045 -.4258 2020  -.1067 -.037"
1.27  17.00 8.79 -1.395 0091 -.4771 L2011 -.1195  -.0422
79 0.60 12.01 0.00 -0.125 -.1163 -.0138 .1001 -.0035 -.0056
0.60 13.84 0.00 -0.113 -.1135 -.0110 .0919 -.003> -.0012
0.60 15.62 0.00 -0.102 -.1072 -.0086 .0840 -.0028 .0016
0.60 17.45 0.00 -0.089 -.1021 -.0026 .0784 -.0023 .0038
0.60 19.37 0.00 -0.087 -,0996 .0035  .0765 -.0004 .0098
0.60 21.28 0.00 -0.075 -.0595 .0050  .0711 .0003 L0125
0.60 23.20 0.00 -0.070 -.0929 0120 .0656 .0016 0152
0.60 25.11 0.00 -0.064 -.0963 .0093 0635 .0014 .0180
0.60 26.88 0.00 -0.059 -.0920 .0163  .0593 .0037 .0240 E
é
80 0.90 12.10 0.00 -0.211  -.1037 -.0145 .1544  -.0042 -.0061 :
0.90 13.94 0.00 -0.198 -.1035 -.0055 .1480 -.0020 -.0003 %
0.90 15.81 0.00 -0.168 -.0979 .0039 1278 .0006 .0059 d
0.90 17.52 0.00 -0.147 -.0981 0113 .1146 .0013 0120 d
0.90 19.41 0.00 -0.131 -.0969 0179 .1061 .0031 0172 !
0.90 21.29 0.00 -0.118 -.0959 0249  ,0977 .0046 .0221 .
0.50 23.19 0.00 -0.107 -.0940 .0297  .0909 .0052 .027 L
0.90  25.07 0.00 -0.100 -.0953 .0335  .0871 .0059 L0324
0.90 26.85 0.00 -0.091 -.0957 .0570  .0818 -0066 L0361 F




- e A e

Run

83

84

Pt e st et et et b e s

OO OOCOoODOO O

2

QOO COo O

— et et et e et et e

.50
.50
.50
.50
.50
.50
.50
.50

.50

.60
.60
.60
.60
.60
.60
.60
.68

.90
.90
.90
.90
.90
.90
.90
.90
.90

.50
.50
.50
.50
.50
.50
.50
.50
.50

12.0:
.90
15.
17.
19.

15

21

BT

23.
25.
26.

12.

15

21

¥4

23.
35.

11

24

12,
15.
15.
17.
19.
21.

E X4

23.
25.
26.7

-

[N
61

-

.31

17
01
76

02

.97
15.
17.
19.
.54

75
70
62

47
39

.99
13.
15.
17.
19.
20.
22.
.62
26.

88
67
42
15
87
70

42

02
88
45
35
24
14
02

COOoOCoOoOOoCooo C OO C oD O C O

SO CCOOoOOO

.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

-0
-0
-0
-0
-0

-0
-0

.16l
.151
.137
117
.105
.099
.090
.084
.082

.447
.433
.417
.401
.380
.367
.342
.321

.603
.592
.569
.544
.524
.500
.477
.460
.438

.657
.638
.611
.585
. 540
.512

.493 -

471
.452

.0781
.0749
0717
.0670
.0615
.0610
.0593
.0613
.0609

L1175
L1173
L1178
.1230
L1254
.1286
.1310
L1279

.0958
.0970
.1021
L1071
L1129
L1227
L1274
.1332
L1353

.0782
.0837
.0905
.0932
.0975
.0926
.0873
.0854
.0865

.0226
.0178
.0086
.0037
.0143
.0180
.0226
0277
.0327

.0575
.0490
.0415
.0323
.0152
.0025
.0174
.0321

.0324
.0164
.0120
.0079
.0037
.0208
.0349
.0558
.0722

.0535
.0397
.0235
.0102
.0003
.0192
.0373
.0535
.0665

I
Lm Ln Cy
.1358 .0064 .0038
.1295 .0050 .0004
.1206 .0027 .0050
.1069 .0000 .0120
.0962 .0018 .0166
.0906 .0027 .0196
.0838 .0041 .0237
.0802 .0051 .0285
.0781 .0061 .0340
.1758 .0078 .0120
.1742 .0092 .0129
.1699 .0106 .0113
.1668 .0113 .0091
.1613 .0095 .0039
.1554 .0091 .0011
.1466 .0086 .0091
.1406 .0097 .0154
. 2406 .0046 .0002
.2449 .0038 .0022
.2452 .0055 .0005
.2433 .0082 .0003
.2400 .0097 .0003
.2360 0112 .0054
.2288 L0115 .0128
.2270 0122 .0214
.2226 .0101 .0288
.3299 .0056 .0158
.3275 .0055 0113
. 3233 .0049 .0064
L3177 .0040 .0030
. 3066 .0055 .0006
.2943 .0045 .0075
.2843 .0024 .0162
L2741 .0011 .0253
. 2661 .0006 .0332

NS PN TR = T 97 S R S S T = B




! Run M a B CX CZ CY Cm Cn C’
J 85 0.60 17.00 -3.87 -0.439 -.1163 .0227  .1728 -.0078 .0046
A 0.60 17.00 -2.07 -0.434 -.1095 -.0074 1730  -.0093 -.0035
‘ 0.60 17.00 -0.17 -0.415 -.1139 -.0485 .1704 -.0137 -.0153
0.60 17.00 1.74 -0.381 -.1125 -.0716 .1636 -.0105 -.0219
0.60 17.00 3.64 -0.389 -.1171 -.1010 1716 -.0074 -.0306 i
0.60 17.00 5.55 -0.389 -.1178 -.1308 .1739 -.0083 -.0367 4
l 0.60 17.00 7.45 -0.367 -.1112 -.1550 .1709 -.0117 -.0484
A 0.60 17.00 9.32 -0.359 -.1152 -.1934 1712 -.0128  -.0618

86 0.90 17.00 -4.02 -0.613 -.1009 .0158  .2509 -.0091 _ .0033
0.90 17.00 -2.16 -0.576 -.1048 -.0007 .2459 -.0080 .0002
0.90 17.00 -0.45 -0.542 -.1086 -.0286 .2407 -.0091 -.0079
0.90 17.00 1.47 -0.510 -.1162 ~.0777- .2401 -.0109 -.0213
0.90 17.00 3.36 -0.522 -.1216 -.1287 .2512 -.0143 -.0363
0.90 17.00 5.27 -0.522 -.1227 -.1690 .2596 -.0172 -.0451
0.90 17.00 7.17 -0.499 -.1387 -.2300 .2626 -.0262 -.0648
0.90 17.00 9.05 -0.485 -.1384 -.2822 .2545 -.0299 -.0801
87 1.50 17.00 -4.07 -0.598 -.0903 .0514  .3141 .0014 .0216
1.50 17.00 -2.21 -0.601 -.0921 L0135 .3183 -.0023 .0068
1.50 17.00 -0.50 -0.590 -.0943 -.0156 .3195 -.0044 -.0048
1.50 17.00 1.22 -0.580 -.0898 ~-.0587 .3178 -.0057 -.0199
1.50 17.00 3.03 -0.578 -.0883 -.0929 .3165 -.0090 -.0310
1.50 17.00 4,94 -0.563 -.0893 -.1215 .3157 -.0140 -.0453
1.50 17.00 6.83 -0.548 -.0905 -.1521 .3128 -.0169 -.0626
1.50 17.00 8.69 -0.539 -.0893 -.1872 .3061 -.0167 -.0792

11.97
13.79
15.58
17.53
19.46
21.38
23.31
25.2

.00 -0.841 -.1467 -.0693 .1460 -.0177 -.0113
.00 -0.825 -.1561 -.0574 .1462 -.0124 -.0118
.00 -0.816 -.1580 -.0340 .1487 -.0082 -.0074
.00 -0.807 -.1619 -.008 .1515 -.0016 -.0061
.00 -0.798 -.1659 .0057  .1523 .0004 -.0068
.00 -0.785 -.1638 .0212  .1513 .0055 -.0089
.00 -0.782 -.1536 .0365  .1493 0119  -.0126
.00 -0.766 -.1470 .0370  .1488 .0142  -.0206

COOOoDD OO OOo
SO OO OO OO




4 Run
88 ¢
'rwi 0
B 0
' 0.
0
0
. 0
by 0
, 0
E
1 % 1
4 1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0

CO OO0

M

.90
.90
.90

.90
.90
.90
.90
.90

.50
.50
.50
.50
.50
.50
.50
.50
.50

.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90

12.

14

12.
13.
15.
17.
19.
21.
23.
25.
26.

17.
17.
17.
.00
17.
17.
17.
17.

17

17.
17.
17.

17

17
17

24

.06
15.
17.
19.
21.
23.
25.
26.

85
72
52
42
33
25
96

10
93
77
67

41
28
12
0

00
00
00

00
00
00
00

00
00
00

.00
17.

00

.00
.00
17.

00

CoOocooococo
(=]
o

.00
.00
.00
.00
.00
.00
.00
.00
.00

cCocoDococoooco

-4.04
-2.17
-0.44

1.27
3.09
5.00
6.92
8.83

-4.10
-2.24
-0.50

1.36
3.26
5.20
7.14

.065
.050
.037
.026
.017
.997
.971
. 960
.93¢

172
.135
.099
.058
.016
.981
.950
.930
.917

.811
.807
.807
.803
.804
.813
.814
.826

.051
.040
.028
.012
.034
.055
.060
.074

.1462
.1469
.1448
.1456
.1427
.1379
.1305
.1312
.1278

.0974
.1088
.1164
.1215
.1248
.1230
.1219
.1154
.1087

.1660
.1600
.1519
1472
.1482
.1439
.1336
.1095

.1716
.1520
.1336
.1249
.1141
.1075
.0914
.0924

.0470
.0356
.0113
.0272
.0600
.0661
.0717
.0935
.1146

.0697
.0599
.0414
.0132
.0171
.0447
.0067
.0906
.1152

.0607
.0251
.0156
. 0469
.0527
.0518
.0951
.1814

.0711
.0508
.0017
.1053
.1051
.1586
.2216
.3114

.2165
.2193
.2225
.2271
.2312
.2328
.2317
.2355
.2363

. 2885
.2878
.2865
. 2857
.2843
.2823
.2816
. 2868
. 3003

.1475
.1477
.1497
.1479
.1458
.1465
.1496
.1535

.2310
.2258
.2228
.2183
.2183
.2232
. 22758
.2331

.0065
.0007
.0062
.0135
.0174
.0207
.0247
.0321
.0377

.0193
.0154
.0100
.0031
.0050
.0113
.0168
.0232
.029%4

.0108
.0011
.0082
.0172
.0238
.0285
.0399
.0583

.0244
.0181
.0048
.0187
.0284
. 0455
.0638
. 0863

.0098
.0134
.0148
. 0005
.0028
.0077
L0112
.0191
.0174

.0032
.0053
.0063
.0055
.0033
.0001
.0036
.0047
. 0061

.0254
.0109
.0009
.0141
.0393
.0659
. 0698
.0583

.0204
.0093
.0086
-0094
.0152
.0261
.0342
.0290




O
Rm M @ B Cy o Cy o c, c,
93 1.50 17.00 -4.09 -1.099 -.1430  .1099 .3055  .0181  .0110
1.50 17.00 -2.16 -1.085 -.1275  .0498 .2925  .0062  .0066
1.50 17.00 -0.37 -1.076 -.1149 -.0222 .2844 -.0058  -.00S2
1.50 17.00  1.43 -1.090 -.1090 -.1096 .2859 -.0228 -.0128
1.50 17.00  3.22 -1.106 -.1021 -.1841 .2911 -.0401 -.0167
1.50 17.00  5.01 -1.113 -.1007 -.2610 .2976 -.0591 -.0248
1.50 17.00  7.00 -1.094 -.0945 -.3593 .2992 -.0784  -.0450
1.50 17.00  8.99 -1.091 -.0870 -.4816 .3001 -.1066 -.0654
94 0.60 11.93  0.00 -0.902  .0898 -.0218 .0292 -.0092  .0076
0.60 13.81  0.00 -0.886  .0653 -.0158 .0312 -.0074  .0077
0.60 15.60  0.00 -0.876  .0416 -.0067 .0336 -.0077  .0l12
0.60 17.43  0.00 -0.869  .0192 -.0018 .0335 -.0109  .011l
0.60 19.36  0.00 -0.860 -.0010  .0015 .0338 -.0107  .0093
0.60 21.28  0.00 -0.839 -.0195  .0029 .0352 -.0093  .0078
0.60 23.21  0.00 -0.820 -.0368 -.0051 .0371 -.0103 -.0017
0.60 25.12  0.00 -0.806 -.0544  .0162 .0419 -.0035  .0027
¢.50 26.87  0.00 -0.790 -.0620  .0246 .0430 -.0011  .0060
3
95 0.90 11.88  0.00 -1.215  .1220 -.0294 .0780 -.0149  .0064
i 0.90 13.87  0.00 -1.211  .1059 -.0233 .0804 -.0128  .0035
| 0.90 15.66  0.00 -1.203  .0849 -.0156 .0856 -.0102  .0049
0.90 17.60  0.00 -1.186  .0647 -.0090 .0880 -.0085  .0040
: 0.90 19.53  0.00 -1.159  .0448 -.0060 .0903 -.0079  .0033
z 0.90 21.46  0.00 -1.136  .0150  .0001 .0945 -.0075  .001S
* 0.90 23.39  0.00 -1.116 -.0071  .0094 .0989 -.0048  .0012
| 0.90 25.30  0.00 -1.090 -.0295  .0202 .1024 -.0030 -.0002
|
{
I
! 9 1.50 11.94  0.00 -1.373  .0216 -.0445 .2020 -.0147 -.0021
' 1.50 13.80  0.00 -1.344  .0016 -.0328 .2060 -.0119 -.0005
‘ 1.50 15.66  0.00 -1.312 -.0184 -.026Z .2080 -.0102 -.0014
1.50 17.55  0.00 -1.278 -.0368 -.0174 .2097 -,0083 -.0013
1.50 19.43  0.00 -1.239 -.0552 -.0105 .2088 -.0068 -.0013
1.50 21.31 0,00 -1.198 -.0754 -.0035 .2073 -.0056 -.0018
1.50 23.21  0.00 -1.148 -.1011  .0040 .2044 -.0042 -.0022
1.50 25.05  0.00 -1.099 -.1278  .0135 .2008 -.0026 -.0020
1.50 26.86  0.00 -1.052 -.1561  .0228 .1980 -.0006 -.0017

74
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Run M o B CY CZ CY Cm Cn Cl

97 0.60 17.00 -4.02 -0.870 .0290 .0684 0375 .0136  -.0030
0.60 17.00 -2.16 -0.877 .0282 .0281  .0351  -.0005 . 0064
0.60 17.00 -0.35 -0.877 0337 -.0079  .0340 -.0093 .0149
0.60 17.00 1.37 -0.874 -0285  -.0560 .0334 -.0238 .0154
0.60 7.00 3.17 -0.870 0311 -.0980 .0320 -.0364 .0206
0.60 17.00 5.05 -G.875 0316 -.1256  .0339  -.0432 . 0285
0.00 17.00 6.85 -0.878 0297 -.1001 .0394  -,0443 . 0548
0.60  17.00 8.73 -0.877 0246 -.1057  .0474  -.0481 .0767

98 0.90 17.00 -4.09 -1.170 .0499 .0846  .0914 .0179  -.0017
0.90 17.00 -2.21 -1.177 .0608 .0338  .0876 .0009 .0027
0.90 17.00 -0.39 -1.187 0722 -.0196 .0852 -.0117 .0013
0.90 17.00 1.35 -1.177 -0716  -.0735  .0870  -.0250 .0068
0.90 17.00 3.17 -1.165 -0741  -.1236 0895 -.0409 .0118
0.90 17.00 5.10 -1.163 .0660 -.1816  .0958  -.0596 .0159
0.90 17.00 7.02 -1.163 0547 -.2231  .1045 -.0741 .0349
0.90 7.00 8.91 -1.158 -0546  -.2536  .1098 -.0883 .0540
9 1.50 17.00 -4.10 -1.312 -.0550 L1052 2245 .0156 .0027
1.50  17.00 -2.16 -1.299 -.0390 L0423 12150 .0029 .0017
1.50  17.00  -0.37 -1.291 -.0295 -.0181 .2088  -.0085 -.0007
1.50 7.00 1.42 -1.297 -.0284 -.0858 .2126 -.0209  -.0061
1.50 7.00 3.19 -1.302 -.0312 -.1498 .2171 -.0345 -.0069
1.50 17.00 5.07 -1.305  -.0358  -.2226 .2222 -.0511  -.0089
1.50 7.00 7.04 -1.297 -.0449 -.2973  .2281 -.0701  -.0108
1.50 17.00 9.00 -1.284 -.0570 -,3814 .2355 -.0907  -.0189
d
100 0.60 12.01 0.00 -0.903 1064 -.0191  .0269 -,p088 .0069 f
0.60 13.84 0.00 -0.891 .0881  -.0124 .0277 -.0075 .0076 ;
0.60 15.63 0.00 -0.880 .0664  -.0057  .0292 -.0064 .0085 §
0.60 17.39 0.00 -0.874 .0474  -.0031 .0303 -.0073 .0074 ‘
0.60 19.34 0.00 -0.854 .0219 .0032  .0295  -.0100 .0107 i
0.60 21.27 0.00 -0.844 .0058 .0063  .0308 -.0094 .0055
0.60 23.22 0.00 -0.822 -.0165 .0060 .0315 -.0084 0050 §
0.60 25.15 0.00 -0.811 -.0327 0101 .0373  -.0048 .0026 !

. -
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M i 0l B £

Run

101

102

103

104

CO OO OO OO b e et b et et b b C OO OCOoOocOCCOCO

O OO OO OO O

.90
.90
.90
.90
.90
.90
.90
.90
.90

.50
.50
.50
.50
.50
.50
.50
.50

.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90

11,
13.
15.
.33
19.
21.
22.
24.
26.

17

11.
13.
15.
17.
19.
21.
23.
.29

25

17.
17.
17.
17.
17.

17

17.
17.
17.
17.
17.
17.
17.
17.

91
75
61

14
04
94
83
63

98
91
80
71
60
52
42

00
00
00
00
00

.00
17.
17.

00
00

00
00
00
00
00
00
00
00

C oo OO OocOoOOoo

COOOOCOCOO

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00

.95
.15
.41
.35
.08
.83
.76
.67

.04
.15
.32
.62
.54
.47
.39
.28

.213
.197
.189
177
.159
.138
121
.090
.069

.333
.307
.267
.230
.189
.145
.100
.060

.872
.876
.871
.870
. 869
.875
.872
.881

179
.180
.168
.170
.163
.162
.162
.157

™~

.1370
.1196
.1028
.0850
.0689
.0426
.0218
.0005
.0170

.0010
.0209
.0463
.0698
.0960
.1258
.1521
.1819

.0437
.0454
.0526
.0510
.0433
.0472
.0483
.0399

.0689
.0802
.0911
.0925
.0905
.0862
.0843
.0814

.0178
.0229
.0179
.0126
.0087
.0037
.0155
.0236
.0253

.0410
.0348
.0272
.0208
.0146
.0038
.0039
.0068

.0641
.0291
.0034
.0545
.0887
1227
.1105
.1099

.0903
.0358
.0248
.0770
.1367
.1917
.2378
.2861

.0693
.0712
.0747
.0776
.0791
.0827
.0884
.0899
.0923

.2042
.2093
L2113
.2132
.2136
.2135
.2108
.2043

.0346
.0327
.0313
.0291
.0293
.0292
.0325
.0446

.0819
.0776
.0748
.0762
.0809
.0862
.0929
.0960

.0128
.0117
.0099
.0089
.0081
.0074
.0047
.0024
.0009

.0136
.0119
.0100
.0085
.0071
.0055
.0041
.0037

.0146
.0002
.0081
.0189
.0331
.0424
.0439
.0508

.0208
.0034
.0117
.0279
.0451
.0631
.0788
.0962

.0088
.0066
.0031
.0030
.0034
.0001
.0028
.0013
.0006

.0012
.0010
.0002
.0002
.0000
.0003
.0013
.0027

.0052
.0061
.0119
.0117
.0207
.0251
.0532
.0801

. 0006
.0037
.0022
.0082
.0121
.0218
.0360
.0508
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D
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Run I a B ¢, o Cy C c. C,
| 105 1.50 17.00 -3.96  -1.276  -.0759  .1112 .2245  .0192  .0006
| 1.50 17.00 -2.11  -1.259  -.0667  .0424 .2174  .0038  .0005
1.50 17.00 -0.35  -1.246  -.0593 -.0216 .2125 -.0093 -.0004 _
1.50 17.00 1.42 ' -1.253  -.0572 -.0967 .2158 -.0223 -.0013 |
1.50 17.00 3.38  -1.265  -.0570 -.1764 .2199 -.0419  -.0052 !
1 1.50 17.00 5.34  -1.264  -.0645 -.2566 .2235 -.0603 -.0077 ;
1 1.50 17.00 7.30  -1.256  -.0770 -.3428 .2288 -.0814 -.0128 ;
1.50 17.00 9.24  -1.238  -.0865 -.4345 .2327 -.1032 -.0259 g
106 0.60 12.05 0.00  -0.875 .1005  -.0187 .0263 -.0078  .0091
0.60 13.92 0.00  -0.870 .0794  -.0156 .0277 -.0072  .0070
0.60 15.70 0.00  -0.853 .0519  -.0072 .0311 -.0058  .0094
0.60 17.45 0.00  -0.842 .0255 -.0043 .0327 -.0084  .0091
0.60 19.18 0.00  -0.834 .0061 -.0024 .0331 -.0102  .0095
0.60 20.91 0.00 -0.817  -.0150 -.0036 .0342 -.0091  .0086
0.60 22.74 0.00  -0.795  -.0366 -.0007 .0365 -.0096  .0014
0.60 24.65 0.00 -0.781  -.0535  .0064 .0425 -.0057  .0036
0.60 26.46 0.00  -0.754  -.0697  .0107 .0430 -.0054  .0067
i
107 0.90 11.89 0.00  -1.191 .1419  -.0260 .0667 -.0131  .0038
; 0.90 13.80 0.00 -1.183 1224  -.0221 .0695 -.0116  .0036
i 0.90 15.67 0.00  -1.169 .0990 -.0160 .0738 -.0099  .0037
i 0.90 17.59 0.00  -1.160 .0713  -.0138 .0800 -.0096  .0030
‘ 0.90 19.50 0.00  -1.136 .0432  -.0125 .0820 -.0084  .0032
; 0.90 21.40 0.00 -1.108 .0192  -.0052 .0876 -.0088  .0031
‘ 0.90 23.32 0.00 -1.085  -.0071  .0022 .0941 -.0060  .0042
0.90 25.22 0.00 -1.053  -.0339  .0048 .0976 -.0049  .0044
!
! 108 1.50 11.96 0.00  -1.392  -.0010 -.0453 .2096 -.0154  -.0007
1.50 13.78 0.00  -1.361  -.0256 -.0408 .2143 -.0141  .0000
‘ 1.50 15.66 0.00  -1.326  -.0531 -.0378 .2175 -.0124  -.0023
1.50 17.48 0.00  -1.292  -.0783 -.0338 .2196 -.0116  -.0026
1.50 19.30 0.0v  -1.259  -.1026 -.0291 .2210 -.0112 -.0020
1.50 21.10 0.00  -1.221  -.1286 -.0246 .2198 -.0106 -.0018 }
1.50 23.01 0.00 -1.178  -.1551 -.0216 .2161 -.0100 -.0019 \
1.50 24.89 0.00  -1.138
1.50  26.68 0.00  -1.094




Run M o B CX C - CY Cm Cn G

109 0.60 17.00 -4.00 -0.849 .0306 .0586 .0355 .0139  -.0027
0.60 17.00 -2.20 -0.856 .0304 .0337 .0341 .0014 .0078
0.60 17.00 -0.46 -0.854 .0325  -.0040 .0338  -.0100 .0139
0.60 17.00 1.39 -0.856 .0270  -.0507 .0335 -.0219 .0139
0.60 17.00 3.31 -0.853 .0253  -.0865 .0322 -.0324 .0199
0.60 17.00 5.22  -0.848 .0213  -.1230 .0335  -.0433 .0264
0.60 17.00 7.11  -0.851 .0287  -.1035 .0371  -.0410 .0489
0.60 17.00 9.00 -0.851 .0228 -.0921 .0436  -.0431 .0703

110 0.90 17.00 -4.00 ~-1.151 .0664 .0799 .0802 .0162 .0025

0.%0 17.00 -2.17 -1.154 .0719 .0291 .0784 .0012 .0033

0.0 17.00 -0.40 -1.152 .0819  -.0150 .0764  -.0106 .0023

0.90 17.00 1.37  -1.149 .0834  -.0639 .0770  -.0225 .0045

0.90 17.00 3.13  -1.141 .0808  -.1057 .0806  -.0361 .0107

0.90 17.00 4.99 -1.129 .0765  -.1588 .0840 -.0521 .0137

0.90 17.00 6.96 -1.122 .0665  -.2091 .0901  -.0685 .0228

0.90 17.00 8.89 -1.123 .0622 -.2330 .0984  -.0797 .0440

i

111 1.50 17.00 -3.88 -1.321 -.0378 .0953 .2282 .0118 L0073

] 1.50 17.00 -2.01 -1.311 -.0753 .0319 .2214  -.0006 .0051
hl 1.50 17.00 -0.11 -1.307 -.0701 -.0395 .2195 -.0128 -.0029 5

a 1.50 17.00 1.86 -1.315 -.0746 -.1172 .2247  -.0268 -.0093

%ii 1.50 17.00 3.85 -1.321 -.0867 -.1984 .2311 -.0437 -.0136
* 1.50 7.00 5.84 -1.323 -.0919 -.2709 .2335  -.0613 -.0140 £
‘ 1.50  17.00 7.8 -1.322 -.0918  -.3497 .2348  -.0825 -.0187 t
- 1.50 17.00 9.73 -1.312 -.0948 -.4316 .2376  -.1023  -.0293 r

|

i 112 0.60 11.95 0.00 -0.881 .1071  -.0238 .0256  -.0093 .0062 f

i 0.60 13.77 0.00 -0.¥72 .0865 -.0179 .0275  -.0068 .0059
‘ 0.60 15.56 0.00 -0.854 .0633  -.0053 .0305  -.0056 .0079 i
‘ 0.60 17.30 0.00 -0.840 .0377 .0000 .0318  -.0054 .0106 l
0.60 19.04 0.00 -0.833 .0116  -.0041 .0317  -.0101 .0092 -

! 0.60 20.76 0.00 -0.812 -.0121 .0034 .0316  -.0105 .0094
0.60 22.49 0.00 -0.802 -.N265 .0023 .0322  -.0093 .0031 L
0.60 24.21 0.00 -0.789 -.0435 -.0001 .0385  -.0076 .0029 ’
0.60  26.01 0.00 -0.765 -.0639 .0129 .0416  -.0037 .0052 ‘
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11.88
13.84
15,63
17.56
19.48
21.40
23.33
25.23

11.97
13.85
15.73
17.54
19.43
21.32
23.13
25.00
26.79

17.00
17.00
17.00
17,00
17.00
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.0067
.0166
.0160
-.0139
-.0098
.0063
.0053
.0082

.0384
.0356
.0303
.0257
.0193
.0143
.0091
.0039
.0015

.0594

.0247
-.0058
.0569
.0951
1224
-.0971
.1036

‘

[}

[}

.0795
.0309
.0197
.0588
-.1097
-.1683
-.2066
-.2395

,0104
. 0113
-.0098
. 0095
-.0088
.0070
.0052
. 0047

.0145
,0132
.0112
0105
.0094
.0083
.0075
.0070
.0060

.0133
.0019
L0071
-.0197
.0355
- 0418
.0426
. 0469

1

.0168

.0018
-,0104
-.0227
-,0382
-.0548
-.0694
-.0823

.0106
.0048
.0050
.0022
.0012
.0040
.0059
.0060

.0005
-.0015
.0023
.0024
-.0021
.0015
.0002
.0003
.0009

t

.0024
.0069
.0150
.0125
.0203
.0242
.0540
.072

.0000
.0038
.0029
.0065
.0134
.0128
.0250
.0438




Run

117

118

119

120

M

— e bt e p et e
e o s+ = e s &
R EL R LR

OO QOO OO

S OO OCOOOCOC O
e e e s s s e s e
[ K2 = = e W = W e We We
OCOoOOCOoOOoOCOO oo

(== 2w B cn BN av B e B @ BN oo B oo BN & ]
e e e s e * e & o
WY WWwwwwww
COOOoCOOD OO o

1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50

17.00
17.00
17.00
17.00
17.00
17.00
17.00
17.00

12.02
13.84
15.70
17.44
19,35
21.26
23.19
25.09
26.86

11,94
13.80
15.66
17.39
19.19
21.00
22.72
24.62
26.42

12.24
14.06
15.79
17.55
19.30
21.04
22.99
24.90

26.72

-3.95
-2.10
-0.33
1.44
3.40
5.36
7.32
9.24
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-1.341
-1.324
-1.320
-1.327
-1.337
-1.339
-1.335
-1.320

-0.872
-0.858
-0.844
-0.824
-0.816
-0.799
-0.782
-0.763
-0.749

-1.111
-1.113
-1.107
-1.092
-1.086
-1.077
-1,059
-1.034
-1,006

-1.349
-1.324
-1.288
-1.254
-1.216
-1.178
-1.139
-1.098
-1.058

.0611
.0509
.0461
.0477
.0509
.0542
.0555
.0647

.1202
.1011
.0751
.0512
.0286
.0047
.0206
.0405
.0530

.1601
.1436
.1263
.1067
.0885
.0682
.0428
.0138
.0098

.0118
.0126
.0378
.0638
.0914
.1190
.1461
.1787
.2132

.1058

.0415
-.0241
.0913
.1683
.2396
. 3048
.3816

.0160
.0102
.0083
. 0066
.0014
.0045
.0022
.0020
.0132

.0148
.0144
.0074
.0082
.0063
.0091
.0115
.0102
.0087

.0326
.0301
.0254
-.0226
.0182
-.0153
-.0129
-.0092
-.0062

.2263
.2180
. 2158
.2191
.2250
2272
.2310
.2354

.0222
.0239
.0255
.0278
.0287
.0277
.0300
.0348
.0389

.0489
.0523
.0569
.0600
.0634
.0694
.0741
.0792
.0806

.2019
.2077
.2108
.2134
. 2145
.2129
2779
.2030
.1938

.0151
.0016
.0103
.0220
.0377
.0546
.0725
.0918

.0087
.0075
.0060
.0051
.0058
.0079
.0098
.0065
.0026

.0109
.0095
.0085
.0081
.0071
. 0050
.0049
.0046
.0043

.0117
.0109
.0097
. 0094
. 0086
.0082
.0083
.0077
.0079

.0071
.0045
.0020
.0077
.0127
.0121
.0136
.0225

. 0066
.0072
.0093
.0078
.0079
.0064
.0016
.0011
.0035

.0082
.0092
.0080
.0011
.0032
.0075
.0057
.0058
.0035

-.0015
-.0016
-.0003
-.0001
.0002
.0004
.0008
.0014
.0033
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.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
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.90

.50
.50
.50
.50
.50
.50
.50
.50

.60
.60
.60
.60
.60
.60
.60
.60
.60

17.
17.
17.
17.
.00
17.
17.

17

17

17.

17

17

17.
17,
17.
17.
17.
17.

17

11.
13.
15.
17.
19.
21.
23.
25.
26.

00
00
00
00

00
00

.00

00

.00
17.
17.
17.
17.
17.
.00

00
00
00
00
00

00
00
00
00
00
00

.00
17.

00

92
81
63
38
30
23
16
07
84

-3.
-2.
-0.
.74
.65
.58
.50
.37
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.31
.35
.59
.51
.45
.41
.32
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10
17
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.99
.14
.39
.37
.21
.97
.81
.73

.00
.00
.00
.00
.00
.00
.00
.00

.844
.339
.834
.838
.832
.833
.833
.834

.091
.097
.097
.089
.093
.086
.076
.065

.297
.283
.267
.270
.281
.286
.284
277

.853
.839
.826
.817
.802
.787
771
.749
.714

.0518
.0538
.0565
.0567
.0465
.0549
.0503
.0384

.0925
.0999
.1081
(1123
.1092
.1024
.0909
.0886

.0626
.0551
.0517
.0552
.0545
.0615
.0748
.0807

.1082
.0821
.0567
.0199
.0113
.0409
.0611
.0788
.0963

.0557
.0252
.0091
.0572
.0910
.1138
.0990
.1038

.0759
.0314
.01e1
.0563
.1078
.1557
. 2059
.2380

.1087
.0451
.0162
.0880
.1554
.2241
.2942
L3777

.0323
.0250
.0184
.0152
.0077
.0106
.0108
.0073
.0051

.0323
.0295
.0277
.0261
.0276
.0253
.0319
.0405

.0615
.0608
.0597
.0599
.0643
.0695
.0753
.0784

L2227
L2174
.2129
.2166
.2196
.2230
.2280
.2314

0252
.0279
.0298
.0334
.0366
.0391
.0449
.0485
.0478

.0139
.0042
.0074
.0192
.0349
.0408
.0435
.0479

.0149
.0024
.0092
L0222
.0376
.0534
.0686
.0822

.0188
.0040
.0082
.0216
.0372
.0524
.0701
.0901

.0101
.0084
.0073
.0107
.0114
.0111
.0094
.0065
. 0064

-.0053
.0076
.0110
.0129
.0228
.0266
.0512
.0731

.0000
.0048
.0042
.0098
.0135
.0177
.0280
.0422

.0015
.0010
.0000

~.0049
-.0057
-.0074
-.0100
-.0188

.0026
.0043
.0055
.0110
.0092
.0066
.0006
.0032
. 0046
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.90
.90
.90
.90
.90
.90
.90
.90
.90

.50
.50
.50
.50
.50
.50
.50
.50
.50

.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90

11

19

11.
13.
15.
17.
19.
21.
23.
25.
26.

17.
.00
17.
17.
17.
17.
17.
17.

17

17.
17.
17.

17

.78
13.
15.
17.
.04
20.
22.
24,
26.

67
47
22

96
90
81
64

70
52
34
21
17
13
08
01
81

00

00
00
00
00
00
00

00
00
00

.00
17.
17.
17.
17.

00
00
00
00
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.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.98
.18
.25
.67
.58
.51
.41
.29

11
.24
.50
.23
.96
.79
.72
.63

.119
.109
.092
.081
.071
.045
.019
.993
.959

.382
. 366
.345
.306
. 269
.227
.182
.134
.089

.817
.820
.816
.823
.820
. 797
.796
.795

.082
.093
.084
.085
.086
.076
.061
.053

.1575
.1373
.1108
.0911
.0686
.0407
.0079
.0270
.0566

.0521
.0256
.0006
.0312
.0645
.0982
.1301
.1617
.1951

.0350
.0363
.0294
.0205
.0176
.0173
.0114
.0081

.0890
.0988
.0968
.0994
.0964
.0965
.0860
.0866

.0274
.0262
.0218
.0104
.0005
.0070
.0056
.0018
.0036

.0231
.0231
.0201
.0173
.0161
.0141
.0124
.0142
.0106

.0520
.0181
.0089
.0480
.0782
.1149
.0952
.1163

.0550
.0192
.0152
.0394
.0703
.1110
.1493
.1896

.0544
.0585
.0609
.0650
.0711
.0754
.0816
.0882
.0913

.1927
.1992
.2047
.2064
.2083
.2078
.2061
.2033
.2004

.0298
.0315
.0327
.0342
.0354
.0330
.0384
.0441

.0673
.0661
.0651
.0642
.0679
.0702
.0731
.0762

.0120
.0116
.0096
.0083
.0062
.0047
.0045
.0042
.0050

.0097
.0099
.0096
.0091
.0085
.0084
.0082
.0086
.0078

.0133
.0013
.0091
.0228
.0318
.0437
.0459
.0535

.0102
.0005
.0082
.0166
.0270
.0404
.0524
.0661

.0051
.0028
.0041
.0033
.0057
.0077
.0076
.0054
.0041

.0000
-.0009
-.0001
-.0003
-.0006
-.0003

.0000

.0006

.0015

.0010
.0004
.0123
.0155
.0203
.0288
.0576
.0674

-.0058
.0009
.0014
.0097
.0159
.0188
.0249
.0307

ditimbit i

- — e e




TR .11

P

e e e+ v

T g e .
W. T

Run

129

130

131

132

OO O0COoCOoOOoOOoOOo oo oococooo [oad el I )

== =t et pd gt ek ek

M

.50
.50
.50
.50
.50
.50
.50
.50

.60
.60
.60
.60
.60
.60
.60
.60
.60

.90
.90
.90
.90
.90
.90
.90
.90
.90

.50
.50
.50
.50
.50
.50
.50
.50
.50

17.
17.
17.
17.
17.
17.
17.
17.

12.
13.
15.
17.
19.
20.
22.
.46
26.

24

11

21

12.
14.
15.
17.
19.
20.
22,
.42
26.

24

00
00
00
00
00
00
00
00

08
97
77
51
25
97
72

18

.96
13.
15.
17.
19.
.29
23.
24.
26.

79
87
78
48

11
81
64

10
00
78
51
24
98
70

31

-4.10
-2.22
-0.21
1.79
3.78
5.77
7.74
9.66
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.336
.330
.320
.326
.329
.329
.327
.321

.154
.145
.130
.115
.105
.097
.092
.085
.079

.242
.229
.202
.177
.158
.148
.137
.128
.119

177
.167
.149
.133
.120
.114
.109
.106
.100

.0290
.0233
.0230
.0249
.0266
.0316
.0390
.0434

.1408
.1343
.1287
L1226
.1189
L1167
.1132
1110
.1089

.1353
.1246
.1164
1131
.1113
.1090
.1122
.1142
.1158

.0957
.0905
.0812
.0743
.0702
.0684
.0682
.0680
.0667

.0879
.0365
.0214
.0856
.1462
. 2055
.2612
.3260

.0119
.0027
.0026
.0042
.0079
.0103
.0124
.0156
.0186

.0041
.0032
.0142
.0217
.0292
.0374
.0449
.0484
.0493

.0219
.0141
.0057
.0024
.0105
.0163
.0217
.0262
.0314

.2118
.2092
.2061
.2093
.2106
.2124
.2146
L2175

1263
.1190
.1091
.0983
.0915
.0871
.0829
.0790
.0752

.1881
.1768
L1571
.1412
.1287
.1224
.1159
.1105
.1059

.1513
.1437
.1301
.1179
.1085
.1032
.0995
.0963
.0923

.0145
.0022
.0099
.0227
.0354
.0498
.0641
.0800

.0037
.0023
.0015
.0009
.0000
.0004
.0012
.0017
.0026

.0029
.0020
.0001
.0023
.0044
.0060
.0063
.0066
.0071

.0032
.0024
.0015
.0005
.0004
.0015
.0027
.0039
.0051

.0011
.0015
.0000
.0043
.0015
.0053
.0053
.0108

.0014
.0032
.0067
.0068
.0096
.0117
.0142
.0165
.0202

.0042
.0014
.0100
.0163
.0215
.0273
.0341
.0383
.0407

.0122
.0055
.0008
.0066
.0120
.0167
.0214
.0258
.0308
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.90
.90
.90
.90
.90
.90
.90
.90
.90

.50
.50
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.50
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.60
.60
.60
.60
.60
.60
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20.
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26.
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24,
26.
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17.
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.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00

.99
.14
.33
.39
.10
.82
.55
.27
.00

.532
.521
.505
.481
.462
.439
.418
.391
.367

.671
.649
.622
.595
.567
.545
.523
.499
.472

.705
.673
.630
.589
.552
.533
.507
.487
.464

.486
.491
.479
.441
.435
.434
.413
.403
. 387

-.1405
-.1377
-.1404
.1463
-.1496
.1517
.1514
.1507
.1485

[}

1

-.1393
-.1376
-.1382
-.1466
-.1591
-.1648
-.1694
-.1758
-.1806

-.0722
-.0779
-.0891
-.0989
-.1043
-.1059
-.1020
-.0990
-.0979

.1497
.1434
.1445
.1450
-.1536
.1554
.1586
.1591
.1519

.0576
.0540
.0467
.0317
.0180
.0020
.0102
.0221
.0364

.0752
.0677
.0545
.0372
.0151
.0073
.0297
.0487
.0681

.1106
.0787
.0582
.0414
.0238
.0089
.0093
.0266
.0418

.0290
.0039
.0460
.0854
L1173
.1375
.1635
.1977
.2222

.2179
.2158
.2138
.2109
.2056
.1969
.1880
.1773
.1672

.3002
.2974
.2930
.2894
.2864
.2791
.2707
.2627
.2543

. 3540
. 3496
.3424
.3329
.3209
.3129
.2980
. 2861
L2713

.2098
.2130
.2108
.2002
.2037
. 2062
.2004
.2008
.1960

.0037
.0076
.0093
.0090
.0084
.0072
.0068
.0071
.0072

.0105
.0117
.0135
.0148
.0160
.0140
.0122
.0111
.0101

.0098
.0070
.0074
.0082
.0080
.0072
.0065
.0048
.0059

.0070
.0094
.0128
.0134
.0118
.0137
.0151
.0173
.0233

.0135
.0158
.0155
.0102
.0046
.0014
.0067
.0123
.0180

.0181
.0188
.0186
.0148
.0077
.0018
.0118
.0207
.0305

.0444
.0360
.0288
.0206
.0136
.0061
.0020
.0127
.0231

.0118
.0007
L0137
.0274
.0367
.0436
.0499
.0584
.0710

ey e




‘ Run M @ 8 Cy c, c, c. c, ¢,
i 137 0.90  17.00 -4.00 -0.666 -.1572  .0237 .2972 -.0168 .0061
A 0.9 17.00  -2.15 -0.633 -.1571 -.0053 .2958 -.0146 -.0050
0.0 17.00  -0.33 -0.571 -.1537 -.0501 .2830 -.0153 -.0153
0.0 17.00  1.39 -0.S31 -.1632 -.1220 .2770 -.0187 -.0379

0.90 17.00  3.10 -0.537 -.1748 -.1676 .2867 -.0223 -.0478

0.90  17.00  4.83 -0.524 -.1836 -.2115 .2832 -.0295 -.0621

| 0.0 17.00  6.56 -0.511 -.1812 -.2527 .2801 -.0341 -.0695
o 0.9017.00  8.27 -0.495 -.1833 -.2927 2700 -.0391 -.0793
0.90 17.00 10.04 -0.499 -.1751 -.2953 .2670 -.0382 -.0882

b 138

1.50 17,60 -4.13 -0.610 -.0885 0478  .3274 .0010 0166
; 1.50 17,00 -2.14 -0.608 -.0938 -0003  .3354 -.0036 -.0023
3 1.50  17.00 -0.43 -0.589 -.0941 -.0400  .3319 -.0077 -.0218
1.50 17.00 1.28 -0.570 -.0943 -.1008 .3265 -.0083 -.0462
1.50 17.00 3.00 -0,608 -.0863 -.1399 3425  -.0136 -.0634
1.50  17.00 4.73 -0.595 -.0882 -.1819 .3424  -.0199 -.0871

139 0.60 12.03 0.00 -0.903 -.1234 -.0994 .1467 -.0329 .0119
0.60 13.90 0.00 -0.888 -.1260 -.0703 .1470 ~.0265 .0163
0.60 15.69 0.00 -0.887 -.1327 -.0518 .1512 -.0202 .0151
0.60 17.42 0.00 -0.877 -.1391 -.0362 .1542 -.0147 .0099
0.60 19.15 0.00 -0.867 -.1425 -.0160 .1569 -. 0085 .0094
0.60 20.86 0.00 -0.858 -.1452 -.0076 .1596 -.0049 .0066
0.60 22.58 0.00 -0.843 -.1418 -.0026 .1594 ~.0024 .0028
0.60 24.31 0.00 -0.820 -.1358 .0205 .1574 .0038 .0041
0.60 26.02 0.00 -0.800 -.1298 .0283  .1567 .0082 -.0020
E
140  0.90 12.02 0.00 -1.173 -.1434 -.1825 2515 -.0430 -.0128 é
0.90 13.84 0.00 -1.153 -.1405 -.1544 .2508 -.0353 -.0109 i
0.90 15.73 0.00 -1.126 -.1344 -.1282 .2498 -.0282  -.0117 g
0.90 17.64 0.00 -1.101 -.1293 -.1004 .2506 -.0208 -.0140 :
0.90 19.44 0.00 -1.071 -.1243 -.0605 .2465 -.0129  -.0105 b
0.90 21.15 0.00 -1.037 -.1212 -.0109  .2421 -,0033 -.0024 4
0.90 22.98 0.00 -1.020 -.1276 .0253  .2489 .0048 .0000 !
0.90 24.68 0.00 -1.008 -.1313 0571 .2555 .0139 .0017 i
0.90 26.57 0.00 -0.980 -.1338 .0845  .2576 .0209 .0042 A
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Run M a B Cx CZ CY Cm Cn Cl
141  1.50 12.02 0.00 -1.202 .0640 .2583  .2884 .0533 .0374
1.50 13.94 0.00 -1.177 .0685 .2233  .2900 .0433 .0372
1.50 15.82 0.00 -1.147 .0719 .1878  .2899 .0336 .0365
1.50 17.65 0.00 -1.114 .0716 .1586  .2903 .0257 .0354
1.50 19.37 0.00 -1.082 .0706 .1264  .2920 .0177 .0321
1.50 21.08 0.00 -1.049 .0662 .0880  .2958 .0102 .0265
1.50 22.80 0.00 -1.018 . 0666 .0517  .3027 .0049 .0208
1.50 24.52 0.00 -0.985 .0699 .0199  .3106 .0015 .0159
1.50 26.42 0.00 -0.942 .0798 .0208 .3163 .0048 .0086
142 0.60 17.00 -4.00 -0.898 .1869 .0350 .1735 .0046 .0322
0.60 17.00 -2.14 -0.872 .1734 .0327  .1596 .0084 .0051
0.60 17.00 -0.32 -0.854 .1591 .0351  .1552 .0141 .0156
0.60 17.00 1.44 -0.837 .1528 .0707  .1533 .0273 .0310
0.60 17.00 3.19 -0.856 .1507 .1206  .1556 .0395 .0383
0.60 17.00 4.93 -0.864 .1562 L1259 .1591 .0451 .0613
0.60 17.00 6.69 -0.871 . 1496 .1567  .1642 .0555 .0670
0.60 17.00 8.44 -0.871 .1353 .2149  .1652 .0698 .0596
0.60 17.00 10.12 -0.857 .1242 L2718 .1651 .0786 .0493
143 0.90 17.00 -4.06 -1.169 .2028 .0066  .2755 .0049 .0211
] 0.90 17.00 -2.19 ~-1.122 .1636 .0505  .2586 .0061 .0155
0.90 17.00 -0.36 -1.079 .1330 L0979 .2444 .0213 .0077
g 0.90 17.00 1.39 -1.064 .1119 .1406  .2383 .0366 .0003
) 0.90 17.00 3.15 -1.042 .0949 .1884  .2248 .0508 .0037
0.90 17.00 4.89 -1.041 .0904 L2245 .2232 .0632 .0149
0.90 17.00 6.65 -1.042 .0843 2796 .2237 .0808 .0206
| 0.90 17.00 8.39 -1.043 .0827 .3441 2245 .0958 .0155
: 0.90 17.00 10.10 -1.048 .0891 .4120  .2305 .1109 .0111
i
: 144 1.50 17.00 -4.14 -1.081 .1089 .0045  .2965 .0080 .0097
1.50 17.00 ~-2.19 -1.101 .1000 .0691  .2923 .0022 .0240
1.50 17.00 -0.41 -1.121 .0777 .1501  .2908 .0233 .0333
1.50 17.00 1.50 -1.121 .0615 .2408  .2881 .0467 .0446
1.50 17.00 3.28 -1.119 .0597 .3201 .2882 .0658 .0579
1.50 17.0C 5.06 -1.125 .0611 .3911  .2892 .0796 .0753
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Rm M a 8 Cy C, Cy c, c, c, ;

\ :
4 145 0.60 11.89  0.00 -0.946  .1620 -.0108 .0178 -.0264  .0423
3 0.60 13.89  0.00 -0.951  .1298 -.0459 .0207 -.0259  .0199
| 0.60 15.79  0.00 -0.917  .0985 -.0548 .0242 -.0241  .0122
0.60 17.53  0.00 -0.901  .0750 -.0480 .0265 -.0215 0094
0.60 19.28  0.00 -0.877  .0397 -.0358 .0280 -.0216  .0174
| 0.60 21.00  0.00 -0.861  .0146 -.0280 .0315 -.0190 0166
l 0.60  22.75  0.00 -0.842 -.0098 -.0289 .0363 -.0173 0104
B 0.60 24.48  0.00 -0.831 -.0326 -.0189 .0452 -.0130 0108
| 0.60  26.28  0.00 -0.816 -.0581 -.0150 .0546 -.0109 0109
: 146 0.90 11.79  0.00 -1.216  .2009 -.0673 .0465 -.0397 0247
\ 0.90 13.62  0.00 -1.178  .1761 -.0873 .0470 -.0417 0143
0.90 15.70  0.00 -1.180  .1565 -.0894 .0520 -.0410  .0727
0.90 17.43  0.00 -1.191  .133¢ -.0886 .0602 -.0400 0177
0.90 19.16  0.00 -1.184  .1082 -.0870 .0681 -.0391 0175
0.90 20.89  0.00 -1.166  .0806 -.0773 .0737 -.0350 0201
0.90  22.64  0.00 -1.146  .0503 -.0769 .0826 -.0344 0185
0.90 24.38  0.00 -1.124  .0138 -.0820 .0923 -.0317  .0133
‘ 0.90 26.19  0.00 -1.090 -.0242 -.0855 .1006 -.0275 0065
147 1.50 11.74  0.00 -1.430  .0525 -.2847 .2004 -.0644 -.0310
1.0 13.60  0.00 -1.414  .0246 -.2851 .2043 -.0647 -.0321
1.50°15.42  0.00 -1.399 -.0055 -.2868 .2097 -.0647 -.0349
1.50 1718 0.00 -1.377 -.0354 -.2843 .2148 -.0636 -.0371
1.5 18.95  0.00 -1.352 -.0651 -.2828 .2201 -.0615 -.0397
1.5020.69  0.00 -1.320 -.0999 -.2761 .2260 -.0574 -.0a11
1.5022.47 0.00 -1.284 -.1364 -.2612 .2323 -.0519 -.0414
1.50 24.22 0.00 -1.244 -.1696 -.2467 .2363 -.0462 -.0433
1.50 2617 0.00 -1.196 -.2034 -.2296 .2377 -.0411 -.0454
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.90
.90
.90
.90
.90
.90
.90
.90

.50
.50
.50
.50
.50
.50
.50
.50
.50

17.
17.
17.
17.
17.
.00

17

17.
17.

17.
17.
17.
.00

1
4

17.
.00

17

17.
17.
17.

00
00
00
00
00

00
00

00
00
00

00
00

00
00

-4.00
-2.04
-0.11
1.61
3.34
5.07
6.81
8.54

-3.83
-1.95
-0.17
1.74
3.53
5.32
7.11
8.89
10.73

-1.238
-1.216
-1.186
~1.172
-1.165
-1.152
-1.127
-1.120

-1.368
-1.378
-1.388
~1.395
-1.395
-1.391
-1.384
-1.375
-1.363

.1236
.1358
.1453
.1519
.1564
.1580
.1562
.1546

.0207
.0205
.0203
.0187
.0154
.0130
.0107
.0094
.0068

.0226
.0593
.0827
.1007
. 1297
.1598
.1859
.2136

.1323
.2017
.2644
.3271
.3851
.4393
.4949
.5508
. 5982

.0696
.0630
.0574
.0532
.0548
.0557
.0578
.0616

.2064
.2094
.2122
.2150
.2174
.2192
. 2209
.2212
.2210

.0184
.0300
.0394
.0474
.0583
.0690
.0783
.0879

.0290
.0447
.0594
.0745
.0884
.1020
.1155
.1284
.1386

.0047
.0082
.0150
.0251
.0295
.0348
.0387
.0444

.0201
.0279
.0342
.0404
. 0466
.0520
.0587
.0665
.0752
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